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This photograph of an Elliott 
975,000-lb-per-hr vertical de- 
aerating heater mounted on a 
horizontal storage tank, was 
made on the assembly floor 
with the unit under final water 
test of 200 psi, and before the 
various gages and control 
valves were installed. 
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Utility companies have long been coming to 
Elliott Company for the biggest deaerating 
heaters required by their fine new stations. They 
know that Elliott engineers have unparalleled 
experience in building and applying deaerating 
heaters to get the most effective and efficient feed- 
water heating and deaerating results. An example 
is the unit illustrated. 


The Elliott units going to plants both big and 
small now have the “new look.” They no longer 
are encumbered with external vent condensers. 
Elliott has “built in” the vent condenser, making 
a more compact unit and one easier to maintain— 
two big advantages. In addition, in the new units, 
all interior parts exposed to possible corrosion are 
of stainless steel. Performance is as it always has 
been with Elliott units—par excellence. 


Descriptive bulletin on request. 


ELLIOTT COMPANY Decerator & Heater Dept. 
JEANNETTE, PA. 


PLANTS AT: JEANNETTE, PA. © RIDGWAY, PA. 
AMPERE, N. J. * SPRINGFIELD, O. © NEWARK, N. J. 


DISTRICT OFFICES IN PRINCIPAL CITIES 


These four deaerating heaters of 
the new design, with built-in 
vent condensers, are being as- 
sembled ready for test. These 
units will serve as high pressure 
evaporator preheaters. 


This photograph shows the deaerating heater from 
the opposite side. Ac top is the relief valve opening; 
at bottom, the steam equalizing connection with the 
storage tank, and the three openings in a line are the 
main steam supply and the auxiliary drip returns. 
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FEEDWATER HEATERS 


have no tubular vent condensers 
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1 FOR HIGH PRESSURE SERVICE — engineers 


® responsible for the design or operation of high 
pressure, high temperature steam plants can specify 
with confidence Armstrong Forged Steel Steam Traps 
to provide completely automatic condensate drainage 3 acnaadenn tt 
throughout. These traps are “standard” in leading < pressures to 2400 
power stations throughout the entire world where 
they are used for draining headers, desuperheaters, 
soot blowers and other drip points at pressures as high 
as 2400 psig! These traps always open when filled 
with condensate and there is no steam loss under no- 
load conditions. Safety and dependability are assured . 
through use of modern materials, highest quality No. 3211 trap for 


workmanship and critical inspection. pressures to 250 
prig, only $14.00. 


FOR ALL-STEEL INSTALLATIONS — Armstrong 
® Forged Steel Traps also ideally meet the 
increasing demand in power plants, refineries and 
general industry for all-steel fittings on lower pressures 
(up to 250 psig) because they are light in weight and } 
surprisingly low in price. They provide the maximum cH Side inlet cast steel 


in safety, dependability, shock and fire resistance. 
ed or flanged 


@ FOR COMPLETE DATA ask for the 36-PAGE ted nections. 
ARMSTRONG STEAM TRAP BOOK or see aa, 


, of our catalog in Sweet's. 


, ARMSTRONG MACHINE WORKS 
| 810 Maple Street, Three Rivers, Michigan 


| 


ARMSTRONG STEAM 
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Notes on This 


National Container Plant 

Here is an industrial steam-electric 
power plant which furnishes all the 
steam and electricity needed by the 
factory, surplus electric power to the 
local utility and operates in parallel 
with a small hydro plant to handle 
standby loads. It is National Container 
Corporation’s new high-pressure plant 
at Tomahawk, Wis. An intensely inter- 
esting power plant story. 


Static Magnetic Regulators 

A clear, complete description of a 
most interesting device. As the name 
implies, this regulator has no moving 
parts whatever. It is small, compact, 
instantaneous in response and many 
electrical engineers acclaim it as a real- 
ly fool-proof voltage regulating system. 
We published an article by Mr. Hunter 
last March on the “Maintenance of Stat- 
ic Magnetic Regulators” but as usual 
you power engineers want to know the 
“how” and “why” so in response to 
your letters we present this second ar- 
ticle telling exactly what these devices 
are, how they are made, how they work 
and what they can do. 


19,000 Rpm Generator 

The picture on the front cover is Dr. 
Strough working on an interesting ex- 
perimental development at Case Insti- 
tute of Technology in Cleveland. The 
generator is based on the Faraday disc 
principle but operates at extremely high 
speeds to build up large amounts of 
kinetic energy, which is converted into 
pulses of electric current, having values 
as high as 50,000 amperes. 


Fuel Cost Under 2 Mills 

A saving of $20,000 per year is im- 
portant in any man’s plant. This article 
tells how the installation of a new 1420 
hp Dual-fuel Fulton engine and con- 
version of existing diesels to natural gas 
accomplished that saving in the Cush- 
ing, Oklahoma, Municipa! Power Plant. 


Vast Hydro-power in Scotland 


There's a lot of rain in the Scottish 
Highlands and the canny Scots are 


taking advantage of their super-rainy 
spells by a tremendous hydro-electric 
power development. The present plan 
involves 102 hydro projects capable of 
an annual production of over six bil- 
lion kilowatt hours. So far 19 projects 
have been developed with a capacity 
of 630,000 kw. This article not only 
gives a good over-all picture of the 
development but also interesting detail 
on the Lock Sloy dam which was 
opened by Queen Elizabeth last month. 


Practical Engineer Section 

One of the especially interesting items 
this month is on “Superheater Tube 
Failures.” Engineers frequently find 
such failures when they know tubes are 
clean. One of the principal causes is 
incorrect boiler operation allowing the 
superheater tubes to get too hot. This 
article points out the differences in 
operating requirements between boiler 
tubes and superheater tubes and ex- 
plains how to operate the boiler and 
control the drain valves to avoid this 
type of tube failure. 

Another P. E. & E. article tells “How 
to Space Pipe Supports Correctly.” It 
deals with the very practical problem 


‘of locating pipe supports to pitch the 


pipe properly to attain drainage. The 
data needed is expressed in chart form 
which saves the busy engineer a lot 
of mathematical calculations. 

The series on “Basic Power Plant 
Figuring” seems to be growing rather 
famous, judging by the correspondence 
it creates. This month Mr. Engleman 
goes into the mathematics of coal buy- 
ing — how to buy it by the million 
Btu rather than the ton. In order to 
buy heat instead of weight the engineer 
must take into account such factors as 
fusion temperature of ash, amount of 
ash and sulphur in the coal and must 
know how to analyze samples. The 
author has worked up a convenient ta- 
ble for determining heating value and 
there is a great deal of other useful 
information about coal buying in this 
article. 
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From coast to coast\%Proportioneers% 
Chemical Treating ipment provides 
modern power plants witkan adequate and 


regular method for treat boilers auto 
matically and in proportion to tir service 
loads. A necessity in large plants, the 
% Proportioneers% system also offers many 
advantages in smal! plants to reduce man- 
power and give adequate protection. 


For the largest high pressure installa- 
tion or the smallest low pressure job, 
% Proportioneers, Inc.% can supply feeders, 
controls, chemical tanks, dissolvers and 
auxiliary equipment as required—a single 
responsibility for your complete feeding 
problem. 


Write for Brochure SM 9020 
and Bulletin CAT 


No, 4in a series on boiler water conditioning. 


Write °.Proportioneers, Inc.%, 385 Harris Ave., Providence 1, R. I. 


Technical service representatives in principal cities of the United States, Canada, Mexico and other foreign countries. 
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Chemftal 
a vee Across the 


PREVIEW 


NEY CAUSTIC SODA and chlorine plant, con- 
structed with American engineering “know how,” 
has increased the production capacity of caustic soda 
in India almost 20 per cent. 

The plant, now operating at capacity, was 
and built by The H. K. Ferguson Co. for Delhi Cloth 
& General Mills, Ltd., at Delhi. Financed in its en- 
tirety by Indian interests, it is the only plant in northern 
India which produces chlorine, caustic soda and hydro- 
chloric acid, and is 900 miles distant from the nearest 
plant of its kind at Calcutta. 

Small by U.S. standards, the new plant has an an- 
nual capacity of 2100 tons of caustic soda, which rep- 
resents a sizeable portion of India’s estimated 12,000- 
ton output in 1950. The remainder of the 45,000 tons 
required annually in India is im principally from 
the United Kingdom and the United States. 

Almost half of India’s caustic soda consumption is 
devoted to the production of scap. A fourth of it is 
used in the textile industry, and the remainder is taken 
by paper mills, oil refineries and miscellaneous other 
industrial concerns. Chlorine is used primarily in the 
manufacture of paper and textiles and by water works 
for purification purposes, Relatively large quantities 
of hydrogen gas are used for the manufacture of 
“vanaspati,” a type of cooking fat popular in India. 

The new plant, known as D.C.M. Chemical Works, 
will supply these products to industrial interests 
throughout northern India, where caustic soda is in 
particularly short supply. 


* * * 
NEW, but increasingly important 


use of large scale electric power, and the necessity 
for reliability of power supply in oil refining were 
described at the Fall General Meeting of the AIEE. 
In a technical paper entitled, Automatic Control of 
Metal Clad Switchgear Serving Oil Refinery Motors 
During Power System Disturbances, four engineers de- 
scribed apparatus for insuring continuous power in 
refining operations. They stressed the industry’s “grad- 
ual change of viewpoint with regard to reliability of 
electric power vs. steam,” and pointed out that outages 
of even a few minutes can have costly repercussions at 
a refinery. 

A 4-min. outage on a delayed cooking unit at a Toledo 
refinery, for instance, results in a three-day shutdown, 
while a 10-min. outage at Sohio’s Lima, Ohio, refinery 
would cost about $30,000, they said. 

The oil refiner’s use of electric drive for blowers, 
pumps, fans and compressors is increasing rapidly due 
to several basic causes, the authors pointed out. First 
it is possible to generate his steam requirements at 
high pressure and to top the process steam through 
non-condensing turbine generators, thereby producin 
electrical energy with about 4500 Btu per kwhr. Second, 
it is possible to purchase electric energy for around 6 
to 10 mills per kwhr in many refinery locations. Electric 
power drive compares very favorably when the factors 
of labor, maintenance, supervision and return on in- 
vestment are considered. Rapid process developments 
utilizing new drives, continuously present opportunities 
to improve efficiency in the use of energy. Necessity 
for minimizing the use of water also is a factor, per- 
mitting refinery expansion that might not otherwise 
be possible. 


WANT TO BUILD AN ATOMIC PILE? 


OW YOU CAN build an atomic reactor, As 
announced in many newspapers recently, on 
November 24th the U. S. Atomic Energy Com- 
mission released all of the basic details of con- 
struction on the low-power research reactors at 
the Argonne National Laboratory and of the light 
water enriched reactor at Los Alamos. You will 
find all the details in the Nov-Dec issue of 
ATOMICS magazine, which many of you may re- 
call started as a section of Power Engineering. 
Here, for the first time, you will find the an- 
swers to all the questions you have been wonder- 
ing about ever since the Sm report was re- 
leased five years ago. You will find out how big 
the reactors are, how many tons of uranium were 
used, how many tons of carbon, how much heavy 
water. It will tell you exactly how large the car- 
bon blocks were, how they were arranged and how 
many layers there were. You will also find details 
of the mechanical arrangement for controlling 
the operation of the reactors, what materials were 
used in the controls. The safety arrangements, 
also, are explained in detail. 

For the first time you will also learn the exact 
cross section of thermal neutrons for fission, ab- 
sorption, and scattering for the isotopes of 
uranium and for natural uranium. In fact, with 
the data given you would have no difficulty in 
building a nuclear reactor yourself, provided you 
could get hold of some 50 tons of uranium or 6 
or 7 tons of heavy water—and, last but not least, 
permission from the government to use the fis- 
sionable material. Remember, it’s all in this issue 


of ATOMICS. 


* * * 
LANS UNDER WAY to celebrate the ASCE Cen- 


tennial of Engineering in Chicago in 1952 were 
announced by the Board of Direction at its Toronto 
Meeting. The project will provide opportunity for 
American industry to emphasize its contributions to the 
advancement of civilization and to pay tribute to the 
free enterprise system that has made this progress pos- 
sible. In addition to civil engineering, the celebration 
will include the entire engineering field, with the other 
societies joining forces to produce an event of inter- 
national significance. 

Maj. Lenox R. Lohr, president of the Chicago Mu- 
seum of Science and Industry, has been elected presi- 
dent of the not-for-profit corporation, Centennial of 
Engineering, 1952, Inc., which has been set up to carry 
out the project and direct the over-all activities con- 
nected with it. 

The celebration, including an exposition and a con- 
vocation of engineers, will occupy the approximate pe- 
riod July 1 to September 30, 1952, pes ir be cen- 
tered in the Museum of Science and Industry in 
Jackson Park, Chicago. Already housing the world’s ° 
greatest collection of industrial and science exhibits, 
the museum is ideally adapted to the objectives of the 
celebration. 
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Ho ELECTRICAL engineers are assisting the 
medical profession by developing devices to meas- 
ure body conditions, was reported recently before the 
AIEE. An instrument to obtain more detailed infor- 
mation concerning the functions of various parts of the 
circulatory system by directly measuring the pressure 
of the blood within the heart and the blood vessels, 
has been devised to perform the measurements. 

A plastic tube, called a catheter, is introduced 
through a hypodermic needle into the vessel under 
study. The instrument end of the catheter is led to a 
small chamber, one wall of which is a thin metal 
membrane, spaced a short distance from a fixed metal 
plate, thus forming a capacitance. Pressure changes at 
the end of the tube in the blood vessel are transmitted 
by a liquid back to the movable membrane. The vary- 
ing membrane capacitance is measured by a high-fre- 
quency bridge, whose unbalance voltage, Be amplifica- 
tion, produces a graphical record of blood pressure 
against time. Several new or improved instruments for 
measuring skin and body temperatures also were re- 
ported. 

* * * 


ALC PARTICLES, 55 times smaller than can be 
seen by the human eye, are being produced by 
e Gouverneur Tale Co. in upstate New York. This 
lant, completely powered by General Electric equip- 
ent, is turning out 200 tons of tale a day to meet r 
Reeds of paint, ceramic, and cosmetic manufacturers, 
ms well as other industries which use tale as a filler. 
The tale is reduced to micron and submicron sizes 
in an air-powered pulverizing mill. The most unusual 
feature of the mill is the lack of moving mechanical 
arts. Crushed rock enters the mill through a venturi- 
ote tee system, and is picked up by blasts of hot com- 
pressed air and set in motion. Talc particles in the mill 
wirculate at a very high velocity. Under the furious 
agitation of the jets of air, the fast moving particles 
bombard each other causing almost complete disinte- 
Bration 
Although there are only a few pounds of tale in the 
mill at any time, the speed is so high that as much as 
6 tons will pass a given point in one minute. Each time 
a particle circulates about the chamber it becomes small. 
@r, and it may require as many as 1500 to 2500 round 
Brips before it reaches the proper size 


* * * 


NDUSTRIAL EMPLOYEES and engineering stu- 

dents will be taught how to market the products of 
industry in new marketing and research courses to be 
given by the Graduate School of Stevens Institute of 
Technology this fall. With more than 50 cents of every 
consumer dollar going to distribution, it is vital to the 
economy to find the most efficient methods of distribu- 
tion, just as engineers have increased efficiency in pro- 
duction through time studies and other methods, it was 
explained recently by Professor Calvin H. Brainard, of 
the Stevens faculty, who planned the courses. 

“It is logical to expect,” Professor Brainard said, 
“that through the efforts of engineer graduates so 
trained, the standard of living will be raised and the 
economy gradually benefited by increased efficiency and 
better management in marketing, less waste, more and 
better goods and service, and lower costs.” 

Most of the classes will be given in the evening by 
full-time faculty members or lecturers connected with 
related businesses. There will be some day-time classes 
open to advanced undergraduate students as well as 


graduates. 
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OF UNUSUAL INTEREST to specifiers, buyers 
and users of valves, is a new Manual of 
EQUIVALENT VALVES, just compiled by H. 
Gordon Hawes. This Manual embraces 175 pages of 
data on Equivalent Valves, listing the valves of 18 
leading manufacturers. All information has been 
checked by each of the manufacturers. This listing 
shows which valves are equivalent, and the design and 
variations, and is intended as a ready reference for 
engineers, purchasing agents and engineering 
who develop specifications or make purchases of valves. 
The advantages of this new manual are quickly ap- 
t because basically it is a guide to the differences 
the valves of these 18 manufacturers for a 
iven . material, and pressure rating. In case a 
Sek ae is in short supply or unobtainable, the 
listing shows which other valves are equivalent. Also 
when purchasing on an “or equal” basis, one may de- 
termine which valves are equal or equivalent. 

For instance, an engineer interested in obtaining a 
150 psi iron body, O.S. & Y. gate valve turns to a 
given page and finds all the valves the manufacturers 
offer to that specification, with the individual varia- 
tions in the standard design features such as Bronze 
or Steel Stems, Bolted or Clamp Bonnets, Integral or 
Renewable Seats, etc. Similarly the purchasing depart- 
ment may find like information for their guidance in 
obtaining bids. The Manual is also of invaluable aid 
to the sales department when quoting on an “or equal” 
basis on valve specifications. The volume is well- 
indexed to enable the user, in the matter of seconds, 
to quickly locate the desired information. If you're in- 
terested, ask the E. P. Editor how to get one. It costs 


$15.00 a copy. * * * 
| ger ad of the nation’s all-purpose synthetic rubber 


plants to be reactivated under the government's ex- 
panded rubber program started production, October 
13, 1950, ahead of schedule by 20 days. The huge 

lant, designed with a production capacity of 60,000 
or tons a year, has been thoroughly modernized by 
engineers of United States Rubber Co. so that it will 
produce more than 72,000 long tons a year when oper- 
ating at peak load. 

Reactivation and modernization were accomplished 
in less than three months at a cost of $1,030,000, of 
which $530,000 was for modernization and $500,000 
for actual reactivation. Modernization was accomplished 
at much less cost than would have been required if 
improvements were made after the plant was in oper- 
ation. 

Every valve, tank, reactor and a maze of piping was 
torn down, cleaned, inspected and finally reassembled. 
New metering equipment was installed to improve the 
handling of raw materials. New pumps were installed 
to increase the plant’s capacity for handling raw ma- 
terials and to improve efficiency in handling latex. 
Piping systems throughout the plant were simplified. 
Laboratory facilities were expanded and modernized 
to maintain better quality control, and new equipment 
was added to improve the recovery of raw materials. 


* * * 


LLIS-CHALMERS MANUFACTURING CO. has 
signed contracts to insure pensions for 29,900 
employees. The ion contracts became effective 
September 1. Bankers Life Co., the underwriters, an- 
nounced that the contracts were on a deposit admin- 
istration basis providing pensions for more than 19,000 
employees in collective bargaining units and 10,900 
employees not in bargaining units. 
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EXCLUSIVE 
TEST 

METHOD 
PROVES 
Simultaneous 
tight seating 
of both faces 


When Edward engineers began the 
design of a new series of steel gate 
they tested other makes. Many of them 
were tight on one seating face or the 

other, but few were tight on both faces. 


engineers the conven 
method of ing guide ribs as of 


technique for welding the ribs into 
were i ; ns % 

tolerances, eliminated 


gate valves are tested with ends open for simultaneous 
The new Edward gate valves incorporate many other plen-value features, 
sizes, and Stellite faced seating surfaces. features are 


— 
Pressure injected trough the bottom of 
‘ surrounds sects, yet leaves both ends open for 
taneous inspection in Edward testing method. we 
Arrows show where Edward cut clearances between 
wedge and guide ribs to eliminate wedge drog on i 
sects. votve, partio! tum of hand- 
wheel transfer: from seats to wedge guides. 
wedge drag on the seating faces, and ey 
cut wear. were also sure it meant - 
a tighter valve. 
But how to prove it? result was the testing method shown bove 
For more details write for Catalog 12-E. 
Edward gate valve wedge guides sre weided to 
we Seet rings ere abo 
between and body 
~~ OF ROCKWELL co EAST CHICAGO, INDIATI.\ 


BARBADOES BOILERS 


Two of fourteen Yorwoy Unit Tandems in the 
Borbadoes plont These ore hard seat — hard 
seat combinations 


BB When a company has a $25,000,000.00 
stake in the future such as Philadelphia 
Electric Company does in its Barbadoes Station 
—then protects the boilers of that plant with 
Yarway Unit Tandem Blow-Off Valves—it’s 
significant of the dependability of those valves. 


Barbadoes is a fine example of modern power 
plant engineering, demonstrated by the fact 
that only 11 men per shift are needed for 
operating this 180,000 KW station. 


- 
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Tandem Protection 


Yarway Unit Tandem Blow-Off Valve, with herd- 
seat (blowing) valve and seatless (sealing) valve. 


Yarway Unit Tandem Blow-Off Valves also 
are a good example of steam equipment 
engineering—used in more than 4 out of 5 
high pressure boiler plants in the country. 


Rugged construction makes Yarways strong 
and tough enough to withstand severest blow- 
down conditions. Metallurgical improve- 
ments make them resistant to the reactions of 
periodic acid wash. Outages are rare where 
Yarway boiler valves are used. 


Unit tandems are available in various com- 
binations to meet all pressure and service 
requirements. 


Write for Bulletin B-433 for full details on 
Yarway Unit Tandems. For lower pressure 
blow-off valves, write for Bulletin B-424. 


YARNALL-WARING COMPANY 
114 Mermaid Avenue, Philadelphia 18, Pa. 


BRANCH OFFICES IN PRINCIPAL CITIES 


STEAM PLANT EQUIPMENT 
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AN F-D 
PROVID 


@ Transfer of more kinetic energy to static 
pressure 


@ More effective aerodynamic flow 
@ Lower horsepower requirements 
@ Appreciable reduction in fan noise 


An unusual combination of research facilities, and 
the best fan design talent of several countries,* are 
responsible for the development of P-D Forced 
Draft fan. 

Peak efficiency and horsepower curves fall within 
normal fan selection ranges, providing optimum 
efficiency with non-overloading characteristics. 

Improved diffusion from wheel to outlet permits 
a more complete conversion of kinetic energy to 
static pressure. 

A backward curved, specially designed blade 
offers a more nearly perfect aerodynamic flow on 
both the leading and trailing surfaces, reducing eddy 
currents. 

A larger, deeper inlet cone provides a smoother 
flow at the inlet, increasing over-all efficiency. 

This new fan has been tested 
according to Standard Test 
Codes of the N.A.F.M. and the 
A.S.H.V.E. Write our project and 
sales engineers for the new bulle- 
tin No. 300 on this F. D. Fan. 


*Prat- Daniel Experimental Laboratories. East 
Port Chester. The Banhce Fan Works in 
Sweden, Prat-Oaniet (Stanmore) 
Great Britain and Societe Prat Oaniet of France. 


UNDIVIDED RESPONSIBILITY 


The illustration at left shows the 5 major boiler plant 
auxiliaries now built by Prat-Daniel; 1—F-D Fans, 


2—Air Heaters, 3—Dust Collectors, 4—I-D Fans and 5—Fan 


Stac ks 


In short, the equipment to handle the air-gas stream 


right through the plant, may now be purchased from a single 
experienced source, with the economies and advantages inherent 
to such responsibility. 
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A single stage, P-D Tubular Dust Collector, 
arranged to permit re-firing of high carbon dust 
without total re-circulation of flyash. 


The well-known law, based on the inertia of a mass 
traveling at high velocities, suggested the design of an 
apparatus for separating large particles of high carbon 
content from flyash, for re-injection. 

This is accomplished in a single unit by the P-D proc- 
ess of Decantation.* As the word implies, this collector 
literally pours off the larger particles into a hopper for 
re-firing, permitting the finer particles to enter the P-D 
tubes for precipitation and disposal, as shown in the illus- 
tration. Tests have proven that up to 40% of flyash from 
spreader stokers is generally suitable for re-injection. To 
obtain the best results from re-injection, and prevent the 
non-combustible particles from overloading, causing 
erosion and poor combustion, it is desirable that these 
particles be removed from the system. 

Cut at lower right shows the space this P-D Decanta- 
tion Collector requires in comparison with a standard 
unit. The Decantation unit actually occupies less area, Low CARBON | 
(slightly more height), requires no more draft than is . . - FINE DUST 

necessary to operate a standard 
tubular collector. 

Our Project Engineers will be 
glad to send you this latest Bulle- 
tin No. 260D describing this 
apparatus. 

*Pat. applied for, 


THE THERMIX CORPORATION 


GREENWICH, CONN. 


Canadian AMiiates T. C. CHOWN, LTD., 1440 St. Catherine Street W., Montreal 25, Quebec 
50 Abell St., Toronto 3, Ontario 
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ilestones of engineering 


The modern Foster Wheeler Steam Generator, heart of many of 
the most efficient central station and industrial power plants in 
America and elsewhere, reflects the engineering and production 
ingenuity of an organization long recognized as a pioneer and 
innovator in the field of steam generation. 


The story of Foster Wheeler achievement is best revealed by the 
following milestones of ergineering progress: 


1898—Aero pulverizers firing various fuels 
applied successfully on a commercial scale. 


1902 —Superheated steam introduced 
commercially in the United Stotes. 


1904 — Convection superheaters stondord- 
ized with cast iron, extended surface rings applied 
to steel tubes. Bare tubes later used with improved 
design technique and improved metal selection. 


1912 — Air preheaters of tubulor type built and 
operated. Plate type heaters followed a few years 
later. 


1917 — Water tube boilers designed for pro- 
duction on a large scale—both oil and coal fired. 


1919 —Economizers of high pressure, extended 
surface, unit type introduced. 


1919 — Radiant superheaters developed after 
long research and experimentation. 


EXPERIENCE...the priceless 
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progress 


1924 — Water walls ond water backs applied 
to many types of furnaces burning various fuels. 


1934 —Pulverized anthracite burned in 
direct-fired system eliminating need for pulver- 
ized fuel storage. 


1935 — Radiant reheaters and radiant 
superheaters installed in one of the first 
large high pressure reheat units in the country. 


1936 — Twin furnace steam generators 
of the seporately-fired superheater type (shown 
upper right) developed to give steam tempera- 
ture control over load ranges up to !0 to I. 


1945 — Dual circulation steam genera- 
tor introduced for operation in high pressure 
plants requiring up to 100 per cent make-up. 
The Dual Circulation principle achieves low 
total solids carry-over, especially silica, with 
minimum blowdown losses. 

1946 —First large steam generator 
installed in central station to operate over a 
wide load range at 1000 F final steam 
temperatures, 


4 
$ 


RADIANT 
SUPERHEATER 


BAS 


1947 Largeg#; steam generator employ- 
#49 ing direct fited pulverized anthracite system 
installed ig central station. Each of four units 
rated at 000 Ib of steam per hr, 1350 psi 

and 955 


FOSTER WHEELER CORPORATION | 
165 BROABWAY, NEW YORK 6, WN. Y. 
t . 


FOSTER WHEELER 
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Cats seem to live a charmed life. And in many ways so do 
Sinclair Oils! You'd expect the grueling conditions of tur- 
bine service te cut short the life of any oil. But sinTuRLITE is different! 

Not just for months—but for years—sintuRLiTE keeps right on 
lubricating efficiently .. . resisting oxidation, retarding sludge for- 
mation, preventing rust, separating readily from water. Long serv- 


RESISTS ©PREVENTS 
OXIDATION _| RUST 


New Yerk 20, N. 
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of Sinclair Products or write 
Company, 630 Fifth Avenve, 


ice life is assured by the superbly refined petroleum base and 
proven additives that are combined in SiINTURLITE. 

Avoid shutdowns—let SINTURLITE Oils keep your turbines on the 
line continuously. 


41,000 kw Turbo-generctor operating on 750 PSI steam, 
with Sinclair siwtusute Oils. No oll change in over 5 years! 


RETARDS 
SLUDGING. 


with nine lives... 
x? 
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De Laval today offers a centrifuge for every purification 
need in the power field. Back of every recommendation 
stands nearly three-quarters of a century of being first in 
major centrifugal developments. 


1878 Carl Gustav De Laval invented the first continuous 
Cream Separator. He tried tubular bowl design. 


1890 Dr. De Laval abandoned tubular bowl, invented slower- 
speed disc bowl to stratify liquid for more efficient 
purification. 


1918 First centrifugal Oil Purifier introduced by 
De Laval. This continuous Oil Purifier was 
driven by a small steam turbine. 


1922 First De Laval centrifugal Insulating Oil 
Purifier installed. In 1950, the centrifuge is 
still the safest way to maintain insulating oil 
because water, once discharged, cannot recon- 
taminate the dry oil. 


1 te 5 O Full range of “Uni-Matic” Oil 
Purifiers now available, in- 
cluding No. 67 with a capacity 

of approximately 450 gph. 


i 


De Laval “Puri-Filter,” com- 
bining centrifugal force and 
filtration, makes possible the 
removal of fly ash or moisture 
haze as well as more danger- 
ous impurities. The “Puri- 
Filter” is the ultimate in 
turbine or engine oil lubrica- 
tion purification. 


THE DE LAVAL SEPARATOR COMPANY 
165 Broadway, New York 6 427 Randolph St., Chicago 6 
DE LAVAL PACIFIC CO., 61 Beale St., Sen Francisco 5 
THE DELAVAL COMPANY, Limited, Peterborough, Ont, 


D E L A Vv f L for most dependable 


OIL PURIFIERS power production 
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cochrane 


hot 
olite 


water conditioner 


1. saves chemicals 

The zeolite softener uses salt instead of 
the more expensive soda ash and phos- 
phates, bringing down the cost of 
chemicals considerably. 


2. saves on capital invest- 


MeNF The cost of adding zeolite 
equipment to a hot process installation is 
far less than the addition of an independ- 
ent sedimentation tank and chemical 
feed for a two-stage phosphate process. 


3. lower CO, in steam 

The lower alkalinity resulting from 
using lime alone, plus the fact that this 
alkalinity is all carbonate, causes a re- 
duction in CQ) generated in the steam. 


4. less operating atten- 


PION The use of the zeolite soft- 
ener with its simplicity of operation is 
an advantage which is enhanced by the 
longer periods between regenerations, 
due to the lower hardness of the hot 
process softener effluent. 


5. less floor space and 


head room required 
The addition of the zeolite equipment 
requires less floor space and less head 
room than that required for two 
stage phosphate equipment. 


6. lower alkalinity the 


use of lime (or Dolomitic lime) as 
the sole reagent in the hot process 
means that the alkalinity can be 
reduced to about half that ob- 
tained with lime and soda ash. 


cochrane corporation 
3123 n. 17th st. philadelphia 32, pa. 


In canede: canadien general electric co. itd., toronte 
in mexico: bebcock & wilcox de mexico, s. a., mexico city 
in evrope: recuperation thermique & epuration, paris 


7. only one chemical 
needed in the hot 


Process It is generally possible 
to use a single reagent in the hot process, 
namely lime or Dolomitic lime, precipi- 
tating the bicarbonates and magnesium, 
leaving the remaining hardness to be 
removed by the more economical zeolite. 


get the facts 
about this eco- 
nomical process 
use this coupon 


cochrane corporation 
3123 n. 17th st. philadelphia 32, pa. 


please send me a copy of publication 5001 on 
cochrane hot process zeolite water conditioning 
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How to INCREASE 
the Efficiency of YOUR 
BOILER-ROOM DOLLAR 


These Bailey Boiler Controls at the Chicago Pneumatic 
Too! Company's new plant in Utico, N. Y. insure efficient 
operation of three 25,000 ib per hour, 100 psi, spreoder 
stoker-fired boilers 


Before you get steam you've got to spend 
dollars —so dollars are a form of energy. 

And if your boiler-room dollars are invested 
in equipment that isn’t working efficiently, 
economically, your “investment” is poor. 

That's where co-ordinated controls by Bailey 
can help. Here’s why they'll increase your 
“boiler-room investment efficiency”: 


1. Complete Range of Equipment —fully 
co-ordinated. You need never worry that 
Bailey Engineer’s recommendation is 
slanted in favor of a particular type of 
equipment, just because he has a limited 
line to sell—or that Bailey will pass the 
buck for efficient control; we offer complete 
boiler control systems. 


2. Engineering Service—backed by experi- 
ence. No other manufacturer of instru- 
ments and controls can offer as broad an 
experience, based on successful installations 
involving all types of combustion, flow 
measurement and automatic control. 


3. Direct Sales -Service — conveniently lo- 
cated near you. Bailey Meter Company's 
sales-service engineers are located in more 
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industrial centers than those of any other 
manufacturer of boiler control systems; you 
get prompt, experienced service with a min- 
imum of travel time and expense. 


For better “boiler-room investment” efficiency 
—for more power per fuel dollar, less outage 
and safer working conditions, you owe it to 
yourself to investigate Bailey Controls. Ask a 
Bailey engineer to arrange a visit to a nearby 
Bailey installation. We're proud to stand on 
our record: “More power to you!” 


1040 IVANHOE 
CLEVELAND 10, OHIO 


gor Steam 
TION FRED 
routrols 


PUMPS 
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New turbine is slated for trouble-free life 


N 1949 when this 21,000-KW turbine was put in operation in 

a midwest power company, officials saw no problem in keeping 
maintenance at a rock-bottom low. Experience covering 16 years 
operation convinced them that they had the answer—NONPAREIL 
Turbine Oil. They had already put NONPAREIL into three 5,000- 
KW units—in 1933, in 1935, and in 1940, respectively. 

To this day the oil in these units has not been changed, yet 
there have been no oil-deterioration troubles, no deposit troubles, 
no high-acidity troubles. In fact oil neutralization numbers have 
remained below 0.10 mg. KOH/gm. 

Consider that record as applied to minimizing your mainte- 
nance and costs . . . no oil replacements, no removal of oil for 
treating, no downtime for cleaning oil systems that stay entirely 
clean. Moreover, there is no time limit on these benefits. You will 
receive with each fill of oil a written guarantee that NONPAREIL 
Turbine Oil will last as long as your turbine, and that its neutral- 
ization number will stay below 0.15 mg. KOH/gm. 

Have a Standard Oil lubrication specialist show you service 


records that, in each case, cover 21 years of continuous operation 
on NONPAREIL Turbine Oil. Ask him for case histories that show 
how NONPAREIL has reduced utility lubrication costs as much 
as 68%. You can reach a lubrication specialist through your local 
Standard Oil Company (Indiana) office. Or, if you wish, write : 

Standard Oil Company (Indiana), 910 South Michigan Ave., 
Chicago 80, Illinois. 


STANDARD 


i 
| 
| STANDARD OIL COMPANY (INDIANA) C___ 
i 


11 of the 16 largest turbine-generators* 


RATINGS 
15 and 23 kv 


1200 to 7000 amperes 


Your G-E Sales Representative has 


complete information about isolated 


phase bus runs. Ask him for a copy 
of GEA-5460 
that will aid yeu in planning your bus 


a 28-page publication 


runs, or write to Apporotus Department 


General Electric Company, Schenectady 5 


New York 


GENERAL 
ELECTRIC 
ISOLATED 
PHASE 

BUS RUNS 


BECAUSE General Electric isolated-phase bus runs are dust- 
tight and weathertight, and maintenance costs are thus 
reduced, 


BECAUSE the gasketed, hinged covers can be opened from 
either side. This feature cuts inspection time and costs by 
allowing access to the interior of the run from the most 
convenient position. Cover lugs release the cover without 
removal of bolts. The cover is swung open on either one 
of two sets of hinges. 


BECAUSE you receive G-E isolated-phase bus runs com- 
pletely assembled as a three-phase package, including run- 
ning ground bus. They are installed in a short time at 
lower predictable costs. 


BECAUSE you have one source of responsibility when you 
order from General Electric complete co-ordination be- 
tween planning, engineering, manufacturing, and service 
facilities to give maximum savings efficiency to the 
customer. 


“installed and pi d, rated 6000 omperes and over. 
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If you need a 


control mechanism 


which can combine 


control signals 


Send for this bulletin 


In all except the very simplest control 
systems, there is need for control mech- 
anisms which can combine control 
signals. Some of these combinations 
involve addition or subtraction of 
control signals, while others involve 
multiplication, division, or even more 
complicated functions. The Hagan 
Ratio Totalizer was designed for al- 
most universal application in this type 
of service. It represents an advance 
in simplicity and versatility over all 
devices of this class which have been 
available previously. 


— 


Just fill out and mail the coupon 


HAGAN CORPORATION 


Hagan Corporation 
Hagan Building, Pittsburgh 30, Pa. 


Please send me a copy of your new bulletin, “Ratio Totalizer”. 


RING BALANCE FLOW AND PRESSURE INSTRUMENTS NAME................ 
THRUSIORQ FORCE MEASURING DEVICES 
BOILER COMBUSTION CONTROL SYSTEMS POGITION..........-.220----00---00ess-s0eseeenecseceenstensnstensnansnesgrassnnsssonssssatasersenseseenens 
METALLURGICAL FURNACE CONTROL SYSTEMS 


STREET & NUMBER.. 
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‘THE TERRY STEAM 


Action of steam in Terry wheel 
turbine. The steam issues from 
an expending nozle at high ve- 
locity and enters the side of the 
wheel bucket in which its direc- 
tion is reversed 180°. As this 
single reversal uses but @ por- 
tion of the available energy, 
the steam is caught in a ste- 
tionary reversing chamber and 
returned again to the wheel. 
This process is repeated several 
times until practically all of the 
useful energy hes been utilized. 


NO PARTS 


TO LOOSEN OR WORK OUT 


The rotor of the Terry Wheel Turbine is a 
single forging of special composition steel, 
in which a series of semi-circular buckets 
is milled. There are no separate parts to 
become loose or work out. 


The power-producing action of the steam 
takes place on the solid curved backs of 
these buckets or pockets. Therefore close 


clearance is unnecessary and wear on the 
blades forming the ets is of little con- 


sequence, as it does not materially affect 
horsepower or efficiency. 

For detailed information about this effec- 
tive construction and its advantages, write 


us on your business letterhead for a copy 
of Terry Turbine Bulletin S-116. 


T-1172 


———— 


"TURBINE 


Weer ng 
« 
| 
| 
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ENDS PROTECTED 


BOTTOM PROTECTED 


Get All-Around Motor Protection with 


SAFETY-CIRCLE 


HAT SOLID CAST IRON FRAME protects 
Safety-Circle working parts against 
physical damage from every angle. The 
completely enclosed bottom provides extra 
protection and extra strength. End brack- 
ets are drip-proof at no premium. 
Because the frame is cast iron, it is re- 
Sistant to rust and corrosion. It withstands 
physical abuse and will not distort. 


Protected Inside, Too 
Safety-Circle protects against internal 
breakdown with multiple-dipped and baked 


stator and die-cast aluminum rotor. Bail 
bearings are factory-lubricated and need 
no attention for years, Wide open internal 
construction and large fans keep tempera- 
tures well within rated limits. 

Don't be satisfied with a motor that 
gives you less than full protection. Insist 
on the extra protection of Safety-Circle. 

For complete details on Safety-Circle 
advantages, see your A-C Authorized 
Dealer, Sales Office, or write for Bulletin 
51B6210B. Sizes from 1 to 20 hp, 326 
frames and smaller. A-3145 


Sofety-Circle, Texrope ond Vori-Pitch ore Allis-Chalmers trademorks. 


ALLIS-CHALMERS, 953A SO. 70 ST. 
MILWAUKEE, WIS. 


ALLIS-CHALMER 
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Applied... 
Serviced... 


by Allis-Cholmers Authorized Deolers, 
Certified Service Shops ond Sales Offices 
throughout the country. 


CONTROL — Manvel, 
magnetic and combine- 
tien starters; push byut- 
ton stations and compo- 
nents for complete con- 


TOP and SIDES PROTECTED = 
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For every fuel market and every type of load there is one best method of firing. The selection 
of that one best method for the fuel and load conditions of a particular plant caiis for judgment 
based on broad experience and free from any incentive to favor one type of fuel burning 
equipment over another. 

The Type VU-10 Boiler is designed for five fully standardized methods of firing—spreader 
stoker, single-retort underfeed stoker, chain grate stoker, oil or gas burners. The furnace 
design is such that any of these methods may be substituted for any other should a change in 
the fuel market make it advantageous. 


4 


TYPE UNDERFEED STOKER & 


SPREADER STOKER 


Ol OR GAS BURNERS 


SKELLY UNDERFEED STOKER 


C-E 
Vertical - Unit 
Boiler 


TYPE VU-10 


CHAIN GRATE STOKER 
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A piecemeal boiler uni: is one in which some 
of the major componerits are purchased from 
different manufacturers. 

There is no assurance .. . certainly no 
protecting guarantee ... that the resulting 
assembled compromise will meet your per- 
formance requirements. If you buy piecemeal, 
you must accept the uncertainties inherent in 
divided responsibilities for overall results. 

That is why it will pay you to investigate 
the Vertical-Unit Boiler, Type VU-10. Here 
is a completely integrated unit . . . boiler, 
water-cooled furnace, setting and fuel burn- 
ing equipment ... available from one manu- 
facturer — Combustion Engineering—Super- 
heater—a recognized leader in both the fields 
of fuel burning and steam generation. From 
the initial design stage, the relationship of 


each of the components, one to the other, has 
been so developed as to provide the highest 
possible degree of correlation and standard- 
ization. And ... of prime importance to the 
buyer ... the overall performance is under- 
written by the C-E sales policy of “one con- 
tract, one guarantee, one responsibility.” 
So—buy your next boiler as a complete unit 
... the VU-10. Enjoy the peace of mind that 
comes from the knowledge that you have an 
installation for which one manufacturer— 
Combustion Engineering—Superheater — is 
responsible for fulfillment of performance 
guarantees. Moreover, you will be able to 
count upon a reliable source for whatever 
service or spare parts you may require during 
the many years that represent the useful life 
of a modern steam generating unit. B-440 


= SUPERHEATER, INC. 


00 MADISON AVENUE, NEW YORK 16, N 
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A CENTRIFUGAL 


PUMP IS CHANGED? 
? 


The characteristics of a centrifugal pump are 


revealed by curves showing the relation between 


developed head and capacity, and between brake 
horsepower and capacity. These curves are 
usually based on a constant speed and a definite 
impeller diameter When the pump’s speed is changed, the 
resulting changes in its performance curves can be predicted 


by a few calculations. For every point on the original curves 


there isa corresponding point on the curves for the new speed 
and by plotting a sufficient number of these points, curves 
can be drawn to show the pump performance at the new speed. 


Puinps 


WHAT HAPPENS WHEN THE SPEED OF 


HOW TO PLor THE PE 
PUMP aT 1600 
WHEN THE CHARACTERISTICS AT 
2 1750 RPM ARE KNOWN 
'M = gallons minute evolutions minute 
At constant impeller di 


GPM, = )com, 900 ~ GPM 
RPM, 


RPM, 1 ins) 80 = 66.8 Feet 


3 
i750) 22= 16.8 BHP 


By taking other 

Points for number | 

500 gpm at 91 haNtesddane. 

1100 gpm at 64 feet, enough corr 09 

number 2 points 

are located to draw the ex- 
600 rpm performance curve. 


it possible to predict the 
chonging the impelier diameter at constant 
speed, by applying the b fi 


For Expert Advice... 
on any pumping problem, contact our nearest District Office 


And tor s 


from the most complete line of pumps in the held 


re satisfaction in any pumping application, choose 


the 


more worth om Worthington. Worthington 


line that proves there 
Pump and Machinery Corporation, Centrifugal Pump Dtvetston, 


Harrison, NJ 
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Help for YOU 


in Any Industrial 
Water Problem 


Hall Laboratories is set up to do all manner of things, but with just one objective—to aid 
industrial plants in the solution of every problem relating to the procurement, treatment, 
use and disposal of water. 

The bulletins listed on this page are designed to help you determine the nature of 
your water problems, show you what you can do about them, and explain how Hall 
Laboratories can contribute toward their solution. 

We will be glad to send you any or all of these bulletins. Just check the ones you 
want, and mail coupon to Hall Laboratories, Inc., Hagan Building, Pittsburgh 30, Pa. 


from procurement to re-use or disposal, with specific case 
histories from several plants. 


1. Water Problems Neither Begin Nor End at the 

Boiler 

Reprints of a series of advertisements tracing the course of 

water through an industrial plant and showing the prob- 4. One-Minute Water Hardness Tests 

lems which may arise at each stage e Procedures and reagents for the new Schwarzenbach tests as 
, adapted for field use by Hall Laboratories. Total Hardness, 

2. Your Most Important Raw Material Calcium and Magnesium 

Showing the importance of water in modern industry and 

explaining the functions of Hall Laboratories 


Use of Conductivity Meters for determining solids in boiler 
water or steam 


3. Let’s Consider Your Whole Water Problem 
Discusses the inter-relation of industrial water problems, 


Cc 5. Conductometric Determination of Solids 


HALL WATER SERVICE 


BOILER WATER CONDITIOF 
PROCUREMENT, TREATMENT, USAGE AND DISPOS#&L OF INDUSTRIAL WATER 


Calgon®, sodium phosphate glass, de- 
veloped by Hall Laboratories, is a 
powerful and versatile tool in solving 
many water problems. The following 
pamphlets describing important appli- 
cations of Calgon are also available. 


cs 6. Calgon Restores Capacity of 
Wells— 
Describing a new, effective and safe 
method of well cleaning which, in a 


number of cases, has made additional 
well fields unnecessary 

7. Calgon Controls Corrosion— 
Threshold Treatment of water supply 
systems and other industrial appli- 
cations 

8. Calgon Stabilizes Dissoived 
Iron and Manganese— 
Prevention of “Red Water” and 
“Black Water” 

9. Calgon Prevents Lime Scale— 
With special reference to scale prob- 
lems in industrial plants 


HALL LABORATORIES, INC. 
Hagan Building 
Pittsburgh 30, Pa. 
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Number & Street 
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ncrease the efficiency 


your present boiler 


with the 


AIR 


The installation of a Ljungstrom air preheater on 
your present boiler offers the opportunity for con- 
siderable fuel savings that will more than offset 
the initial cost of the preheater in a matter of a 
few years. 


The regenerative counterflow principle of the 
Ljungstrom permits operation at lower exit gas 
temperatures . . . assuring increased heat recovery 
and reducing the amount of fuel required. More- 
over, the compactness and lightness of the pre- 
heater makes it possible to install it on your present 
boiler with minimum change in the existing struc- 
ture. 


For more information as to how you can 
approach modern performance standards with a 
boiler that is operating without an air preheater, or 
with out-of-date air preheater, write to the Air 
Preheater Corporation. Our engineers will wel- 
come the opportunity to show you how the Ljung- 
strom can raise the over-all efficiency of your plant. 


The Ljungstrom operates on the continuous regenera- 
tive counterflow principle. The heat transfer surfaces 
in the rotor act as heat accumulators. As the rotor 
revolves the heat is transferred from the waste gases 
to the incoming cold air. 


THE AIR PREHEATER CORPORATION 


60 EAST 42nd ST. + NEW YORK 17, NEW YORK 
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OIL and GAS 


BURNER UNITS 


H’zh load or low, you can count on completely uniform com- 
bustion and greater fuel economy with the Enco Type K Oil 
and Gas Burner Unit. It is flexible three ways . .. (1) designed 
for use with either oil or gas—or both, (2) flexible where 
steam demands swing sharply and (3) can be operated by either 
natural or forced draft. 

ENCO BURNER UNITS ARE MADE in many sizes to suit all 
capacity requirements. 


Enco Interchangeable Atomizers 


Wide Range Mechanical —Capacity range of 10 to 1. Manual 
or automatic control. Constant high oil pressure at atomizer 
insures efficient atomization over entire load range without 
recirculating or returning oil. 
Steam or Air — Capacity range of 10 vo 1. Controlled by manual 
or automatic pressure regulation. 
Standard Range Mechanical — Available in all sizes to suit load 
and capacity ee 


ON EST 
TODAY 


showing burner tip assembly 
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Integrator 


accurately totalized 


because the integrator 


is continuous 


The Republic flow integrator, being of the modified 
watt-hour type, totalizes continuously — not intermit- 
tently. It operates independently of the recorder and 
its accuracy is not dependent on or affected by any 
clock mechanism or mechanical action 


The Republic meter is, on this account, peculiarly 
fitted to follow all changes in flow rate and accurately 
measure highly fluctuating flows. 


ALL TYPES OF FLUIDS 

Republic electric type flow meters are available for 
measuring the flow of all types of liquids and gases. 
Meter bodies are built for metering fluids at line pres- 
sures up to 5,000 lb. per sq. in. and for all ranges of 
differential pressure. The reading instruments — indi- 
eator, recorder and integrator—are of the remote 
reading type and can be located any distance from 
the point of flow measurement. 


ANY COMBINATION 


While each Republic reading instrument is standard in 
design and construction each is especially calibrated 
for the particular flow measurement for which it is 
specified. Any reading instrument, indicator, recorder 


arying flows are 
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or integrator, may be obtained separately or in any 
combination desired, making possible the highest 
degree of flexibility in plant use. 


SIMPLE IN OPERATION 


The Republic electric meter is the only flow meter 
commercially manufactured which is strictly electric 
in its operation. All other types of so called electric 
meters use the motion of the mercury to move a float 
or produce a force which is then converted into an 
electrical value which is in turn transmitted to a 
receiving or reading instrument. In the Republic 
meter, the transmitted electrical value is determined 
directly by the mercury motion, thus eliminating one 
of the steps in the sequence, and simplifying the 
mechanism to that extent. There are no floats, levers, 
cams, rotating shafts or anything else to interfere with 
the unimpeded movement of the mercury, which has 
no work to perform, but merely fulfills the function of 
making contact. 
NEW DATA BOOK 

Just off the press—e completely new data book describing and 
illustrating, in detail, the operating features of the Republic 


Flow Meter and its many applications. Write for your copy of 
Dete Book No. 702 — there is no obligation. 
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LEADERSHIP 


Continues 


BETTER BOILER 
CLEANING AT 
LOWER COST 
Is the Reason 


| ; c POWER MAINE 


For IOP 
SELF-CONTAINED STEAM 


EFFICIENCY 


WATER TREATMENT 


SCALE AND CORROSION PREVENTION 


With a Nalco Service Policy and Nalco Chemicals to fit your 
water treatment requirements, you can keep your self-contained 
boilers operating indefinitely at top efficiency — without any of 
the costly difficulties caused by scale and corrosion. This part of 
the Nalco System was designed expressly to provide small boiler 
users with the same complete water treatment services enjoyed 
by thousands of the country’s largest power plants. A new 4-page 
bulletin gives complete details on The Nalco System as applied 
to the modern self-contained boiler. Your copy will be sent 
promptly, without obligation. 


Write for Bulletin 49 


FUEL OIL ADDITIVE 


FUEL SAVING...CLEAN BURNERS 


Nalco SR-155 is a complete fuel oil additive. It replaces two, three 
or more single-purpose additives to: (1) keep storage tanks, fuel 
lines and burners free of sludge and gum; (2) prevent soot forma- 
tion in the firebox and flues; (3) inhibit corrosion throughout the 
fuel system; and (4) act as a combustion catalyst to assure com- 
plete burning of oil. Fuel savings and reduced maintenance costs 
usually more than repay the cost of continuous SR-155 treatment 
—and very little SR-155 is needed per 1,000 gallons of fuel oil! 
Details on Nalco SR-155 will be sent on request. 


Write for Bulletin 46 


NATIONAL ALUMINATE CORPORATION 
6224 West 66th Place . Chicago 38, Illinois 
Canadian inquiries should be addressed to 


TH E Uf, 5 Alchem Limited, Burlington, Ontario 


SYSTEM .« Serving Industry through Practical Applied Science 
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4 Variable Speed Drive—Bulletin AS- 

125 1600-B3 describes company? 1 hp 

i variable speed drive which, at 17235 rpm : 

input offers a range of 215 to 3450 rpm. 

Discusses compact design permitted by 

4 tandem belt and other covantages of this 

: drive; gives ratings and includes dimen- if 

: for horizontal or vertical applications and ; 
avallable with output shaft single or dou- 

F ble ended. Design advantages and typical 

applications are covered; ai- 

The Falk Corp. 
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127 Bulletin 86, pp. | general 

descriptions, illustrations and | 
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CHEMISTRY 


Dowell Service provided a fast, effective solution! 


A midwestern power and light company, 
operating 350,000 Ib. per hour steam 
generators, was having numerous un- 
scheduled shutdowns because of tube 
failures. Although tubes were turbined 
periodically and inspections showed that 
deposits were small in amount, tubes 
continued to blister. A crisis was reached 
when 11 outages occurred in 18 days! 


Dowell Service provided the answer with 
a more effective, faster and more economical 
method of maintenance cleaning. Tube 
failures at this power house have been 
practically eliminated. A regular cleanin 

schedule using Dowell Service has em 
similar problems in many other plants. 


What is Dowell Service? Experienced 
engineers fill the equipment to be cleaned 
with special liquid solvents designed to 
dissolve and disintegrate the profit-steal- 
ing deposits from all surfaces, even the 
most complex, in a few hours. The 
solvents are carried to the job in Dowell 
pump trucks and are pumped into the 
unit through regular connections. There 
is no dismantling. 


Call Dowell for consultation on your 
cleaning problems. A Dowell engineer is 
as near as your telephone. No obligation, 
of course. 


DOWELL INCORPORATED 


SUBSIDIARY OF 


THE DOW CHEMICAL 


TULSA 3, OKLAHOMA 


COMPANY 


Other recent Dowell jobs: 


Anthracite filters cleaned by Dowell 
Service in one working day. Backwash 
rate increased from 75 to 385 g.p.m. 
Five air conditioning compressors 
cleaned for office building in 8 hours 
by Dowell Service. Result: $15.70 per 
day saved on power demand. 
* 
Two 40,000 Ib./hr. boilers cleaned for 
poper company in 24 hours. Result: 
37 tons of fuel per day saved under 
same load conditions. 


MAINTENANCE CLEANING PROBLEMS 
— in us stop tube failures: 
Company aS ve 

; 

New York 20 Buffelo 2 Konses City 8 M1. Pleasent, Mich. 
| Boston 16 Cleveland 13 Wichite 2 Hemilton, Ohio 
Philadelphia 2 19 Okichome City2 Charleston 27, W. Vo. 
Baltimore 18 Detroit Hevsten 2 Salem, Iitinots 

Wilmington 99 Chicago 2 New Orleans 12 Borger, Texas 

Aticnta Louisville Anniston, Alabame Lofayette, La. 

— 
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@ EXCERPTS FROM THE &-S BOCK OF EXPERIENCE © 


Ne. 790—Eight-inch Steel 


side when removed permits 
replacement of slide or 
of valve. 


AUTOMATIC CONTROL 
of Industrial Sewage | 


Service Valve with rubber seat. 


Photograph shows R-S 60-inch Valve discharging 
sewage from an oil refinery. The valve is operated by 
means of dual air diaphragm top works and stainless 
steel linkage, with a handwheel for emergency opera- 
tion. By means of a level device, the valve is automati- 
cally closed at high tide thus eliminating the possibility 
of flooding the refinery. Valve opens automatically 
should the air pressure fail. Under emergency condi- 


tions or should all power fail, one man can close the 
No. 769—Steel Off-center Relief Valve 
for low pressure drop. Hand lever can 


R-S Valves are used in air, gas, liquid, steam and EB Coibe used as an instrument lever. Counter 
Re weight on right side of valve. Relieves 


semi-solid service in the pressure range from 2 a ot 1 psi differential prossure. 


valve with a few turns of the handwheel. 


to 2500 psig. They are available in sizes from 


2-inches to 7 2-inches and larger for the simplified 


control and shut off of volume and pressure. 


Consult with your local R-S Valve Engineers or 9 Es 
write direct. 3 


R-S PRODUCTS CORPORATION | [| 


Philadelphia 44, Pa. 


top 
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THE RICHT TOWER... 
pat THE RIGHT TIME... 
* AT LESS ERECTION COST 


Whatever your cooling problem—process, gas or 
liquid—Fluor has the cell size and height to meet flexibility 
and operatiag requirements. From only 258 standard inter- 
changeable prefabricated parts, over 250 different tower sizes 
and arrangements are possible—the result of over 30 years’ 
experience in the design and manufacture of cooling towers 
to solve virtually every cooling problem in industries utilizing 
water as a cooling medium. 

Fluor is the largest manufacturer of prefabricated 
cooling tower parts in the world—Here’s what this means to 


THE RIGHT TOWER guaranteed to meet your spec- 
ified requirements. The octagonal shape, true counter-flow 
design and “Spirodome” upspray distribution system of a Fluor 
Counterflo Cooling Tower offer greater cooling capacity per 
square foot of ground area than any other type tower available! 

AT THE RIGHT TIMEmeans just that. From an in- 
stock supply of prefabricated parts, the tower meeting specified 
requirements can be “packaged” for immediate shipment. Y our 
tower delivered this way gets fast freight handling and erec- 
tion upon arrival. 

AT LESS ERECTION COST because all parts are 
marked for fast erection. There's no need for trial-and-error or 
cut-and-fit erection methods. Another saving is realized by 
the elimination of scaffolding. Extra heavy grid decking sup- 
ported on 2” x 4” cross bracing—a feature of all Fluor 
Counterflo Cooling Towers—form the only scaffold- 
ing necessary for continuous erection. 


FOR YOUR 
FILES 


“Cooling Tower 
Studies” 


“Cooling Tower 
Maintenance” 


“Evaluating 
Cooling Tower 
Performance” 


Send for your free \/ copies by post card or letter 


DESIGNERS AND CONSTRUCTORS of Refinery, Natural Gas and Chemical Processing Plants. 


BE SURE WIcH FLUOR MANUFACTURERS of Mufflers, Pulsation Dampeners, Gas Cleaners, Cooling Towers and Fin-Fan Units. 


THE FLUOR CORPORATION, LTD., 2500 S. Atlantic Blvd., Los Angeles 22, Calif. Offices in principal cities in the United States 
REPRESENTED IN THE STERLING AREAS BY: Head Wrightson Processes Ltd., Teesdale House, Baltic Street, London, E.C.1, England 


TOWER COMBINATIONS 
: 
why Fluor can give you RICATER 
Ag 
om 
you 
if: |.+| 
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WHAT CAUSES TUBE FAILURE? 


When deposits are present, tube failure can usually be readily traced to the 
insulating effect of deposits on tube metal. The proper use of the proper water 
treatment will eliminate this problem. 

In many cases, however, deposits are not present in failed tubes. Tube failure 
frequently results from mechanical action . . . poor circulation, steam blanketing, 
flame impingement, faulty design and similar troubles. In such cases, the cause of 
the failure often cannot be readily determined and careful investigation is required. 


You can’t overcome the problem if you don’t know the cause! 


The Drew System of Water Treatment eliminates guesswork. It starts with 
proper diagnosis. It includes recommendations for corrective treatment, and 
other preventive measures such as modification of operating cycles and redesign 
of equipment, if required. It is specialized service applied to your individual 
boiler problem. 

Don't gamble with guesses! Consult the Drew Engineer or write for further 


information. 


POWER DREW 


Power Chemicals Diuision DR W 


E. F. DREW & CO., INC. PRopuCcTS 


15 East 26th Street, New York 10, N. Y. 
Wationmide serveice in Boiler Water and Cooling Water Conditioning 
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EASTERN GAS AND FUEL ASSOCIATES 


PITTSBURGH + BOSTON - CHICAGO - CLEVELAND - DETROIT - NEW YORK 
NORFOLK - PHILADELPHIA - SYRACUSE 


Por Mew England: Mew England Cool & Coke Co., For Export: Castner, Curren & Bullitt Inc. 


- 
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NEW EQUIPMENT NEW 


WHAT'S NEW? On these pages the Editors summarize the outstand- 


ing industrial developments of leading manufacturers who will supply 
you, free of charge, the bulletins or other information desired. For ease 


1—MANUAL STARTER 
ls equipped with indicating light to 
show when motor is running 

The Motor Sentinel Class 10-023 is sug- 
gested for starting and protecting small 
a-c and d-c motors used with fans, 
pumps, compressors and other appli- 
ances. It is available as a double pole 

switch with ratings to 1 hp, 250 v 
Quick-make quick-break action is 
provided by and over-center self-indi- 
cating toggle mechanism. Company 
— out that positive bimetallic over- 
oad protection allows safe-capacity 
overloads, but automatically discon- 
nects the motor on any sustained or 
damaging overload is device is 
housed in a die-cast aluminum NEMA 
Type 1 enclosure and features straight- 
through wiring and accessible front 
terminals. Westinghouse Electric Corp 


2—SEDIMENTATION TANKS 


For hot process water softeners, fea- 

ture radical change in design 
As its name indicates, the Sphericone 
is a hemisphere mounted on top of a 
cone. The inverted cone provides the 
uniformly increasing area from tip to 
circular top, necessary for correct func- 
tioning of the tank, while the hemi- 
sphere provides increased strength 

raw water, steam and chemical 


and 


deaerator 


heater, 
treated water collector are all mounted 


inlets, spray 
in the hemisphere, while the inverted 
cone contains downtake, sludge bed and 
rising zone of water being treated. This 
combination is said to make efficient 
use of materials and tank space while 
assuring uniform stress distribution be- 


cause of the virtual reduction of 
knuckle radii. Graver Water Condi- 
tioning Co. 


3—SPACE-SAVING VALVES 

For instrument piping and general use 

feature fewer threaded connections 
These valves, which combine unions, 
nipples, reducers, elbows, tees, valve 
and drain valve into one space saving 
unit come in nine styles which include 
those with or without union outlet, as 
well as offset and jacketed valves. 
Features available on all or many of 


42 December, 


in making requests use the no-obligation, postage-paid card pages 35-36. 


the valves include a safety shut-off, 
double-seating stem for repacking un- 
der pressure, outside screw and yoke 
when desired, and throttling stem when 
desired. Jerguson Gage & Valve Co. 


4—DRAFT INDUCER 

With integral barometric offers more 

precise control of furnace draft 
According to a recent announcement, 
this company’s draft inducers, now 
equipped with variable speed motors, 
can be equipped with integral baro- 
metic dampers — a combination said 


to permit highest combustion efficiency. 
important feature of baro- 


An 


metric is a hinged explosion gate to 
relieve excessive pressures t may 
develop in the breeching. L. J. Wing 
Mfg fo 


5—BOILER WATER TREATMENT 

Is high-strength compound, formu- 

lated to customer specifications 
Luminite is a coagulant intended to 
combine the advantages of chemical 
and colloidal methods in the removal 
and prevention of scale formation, for 
eliminating pitting, congestion, rust, 
corrosion, foaming and priming in 
steam boilers. Contending that no two 
boiler installations are exactly alike, 
manufacturer of Luminite has this 
treatment formulated to customer's 
specifications after a survey of oper- 
ating conditions. Because of this and 
Luminite’s powerful action it is claimed 
to provide excellent water treatment 
at greatly reduced cost per 1000 gal 
of water evaporated. The Warren Re- 
fining and Chemical Co. 


6—METAL-CLAD SWITCHGEAR 

Is redesigned to conform with recent- 

ly adopted ASA standards 
New design features of this indoor air- 
magnetic vertical lift switchgear also 
make it a more versatile unit, accord- 
ing to manufacturer. Maximum design 
rating on its circuit breaker is 4.76 kva 
and these breakers are available in in- 
terrupting ratings of 50, 150 and 250 
mva. Service voltages range between 
2300 and 4160 v. More mounting space 
for instruments has been souiel ty 


increasing the height of the panel to 
92 in 
Additional new features include a 


welded-in steel plate floor to provide 
a smooth rolling surface for the circuit 
breaker, and guide rails on each side 


1950 


of the breaker compartment. The struc- 


tural design permits a variety of circuit 
arrangements and the number of re- 
quired units may be reduced by utiliz- 
ing ce above main bus and current 


tr ormer compartments for mount- 
ing auxiliary equipment. 

Secondary wiring is routed through 
enclosed wiring ducts or encased in 
flexible conduit. Allis-Chalmers Mfg. Co. 


7—UTILITY DRILL 


For maintenance crews; is light in 

weight and comes in carrying case 
The S17 Utility rill comes with a 
complete kit accessories, including 
a 14-in. drill steel and three assorted- 
size rock bits, a star drill adapter and 
25 ft of air hose. The drill itself weighs 
only 19 ib and is described as a self- 
rotating pneumatic hammer drill. It’s 
handy for placing anchor bolts, for 
running conduit, cable, pipe. It will drill 
concrete, brick, or stone with standard 
drill steel and a star drill adapter in- 
cluded accommodates standard star 
drills. A special stop-rotation feature 
converts the S17 to a lightweight chip- 
ping hammer. Gardner-Denver Co. 


8—SEQUENCE INDICATOR 
Shows phase by directi 
of dise rotation 
A polyphase sequence indicator which 
operates on higher frequencies than 
usual and a greater cycle , is the 
Sellco Phase Rotation Indicator. Its 
operating range is given at 50 to 600 
v, 25 to 400 cycles. At 200 v or greater 
it will operate up to 2000 cycles. 

This indicator is a_ self-contained, 
compact instrument weighing less than 
3% lb and measuring 5% by 6 by 3 in., 
with a 1% by 3 in. window. It requires 
only one connection of conductors to 
the polyphase line, and without chang- 
ing leads or moving switches a quick 
indication of phase sequence is shown. 
Housed in a metal case, the unit is de- 
scribed as dust-tight and well insu- 
lated electrically. H. H. Sell Electric Co. 


9—TORQUE-ARM REDUCER 
Is single-reduction unit for output 
speeds of 115 to 330 rpm 
Ease and economy of installing this 
new reducer is attributed to its shaft 
mounting. This, says manufacturer, 
eliminates special engineering, the cost 


of a foundation, flexible couplings, slid- 
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You do less of it 


by using Dependable Quality 
CRANE VALVES 


That’s why 


more Crane Valves 


are used 


-+.no bonnet trouble with this valve 


A typical example of low-maintenance 
Crane Quality—No. 125-Pound 
Iron Body Gates. Rarely does the bon- 
net joint need attention. Flange con- 
struction includes reinforcement to 
prevent distortion and utilizes more 
bolts, more closely spaced than is usual 
in valves of this class. Crane precision- 
guided seating reduces seat and disc 
wear. Packing has long life because 
these valves have a deep stuffing box 
filled with high grade asbestos ring 
packing. A ball-type gland equalizes 
the packing load. 


Better performance features like these 
make Crane the better buy in valves of 


every type. Ask your Crane Representa- 
tive for a demonstration. 


CRANE CO., General Offices: 
836 S. Michigan Ave., Chicago 5, Ill. 
Branches and Wholesalers Serving All Industrial Areas 


VALVES * FITTINGS * PIPE * PLUMBING * HEATING 
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piping maintenance. : 
-p ™® 
= 
KG th her mak 
~USYF than any other make 


AD 


ty pe rotor 


tng base, and the job of lining up 
compact unit is locked Pai 
shaft by two steel collars, one on each 
side of the reducer. It is anchored to 
the floor, or any fixed object, by the 
torque arm 

Available in four sizes covering ca- 
pacities to 27 hp, this reducer can be 
driven through any V-belt drive, al- 
though its designers recommend use 
company's stock sheaves Flat-beit drive 
can also be used. Belt tension is ad- 
justed by a turnbuckle in the torque 
arm. Transferring unit from one ma- 
chine to another is simplified by 
of interchangeable shaft-keyed bush- 
ings. Dodge Mfg. Corp 


10—ELECTRONIC INSTRUMENTS 
For measurement of any variable 
measurable in terms of impedance 
The Series 500 Strip-Chart Dynamaster 
is a high-speed, self-balancing a-c 
bridge for measuring temperature, re- 
sistance, conductivity, strain, position, 
inductance, pressure, force. It can also 
be used for electric power totalization 
and as the receiver for company’s 
Metameter System of telemetering 
e The measured variable is recorded on 
a chart 11% in. wide and indicated on 
a large scale. In addition to the single 
record model, instruments are availa- 
ble for as many as 16 different records 
on the same chart. Models are offered 
for full-seale pen travel in 7, 3, and 
2.3 sec, with chart speeds from 1 in 
per hour to 120 in. per minute. Instru- 
ments are housed in case suitable for 
wall, flush-panel or front-of-panel 
mounting. The Bristol Co 


11—CENTRIFUGAL PUMPS 


Multistage type for applications to 
1200 psi, capacities to 1600 gpm 
The Class HMTA Pumps are built in 
3., 4-, 5, and 6-in. sizes with frum three 
to nine stages. They're described as 
highly efficient, easily maintained and 
dependable. Applications cover a wide 
range of boiler-feed, pipeline pumping, 
general high-pressure services. 
Among new design features incor- 
porated are a cylindrical bore, hori- 
zontally-split casing, and compact, unit- 
assembly which is easily 
removed from and installed in the 
smooth-bore casing. The pressure dif- 
ferential between successive stages in 
this pump is sealed by corrosion-re- 
sistant cast-iron or alloy steel piston 
rings around the outer diameter of the 
channel rings. Ingersoll-Rand Co 


—PILOT BURNER 


Has removable filter screen to aid in 

eliminating lint plugging 
Smaller than company’s earlier models, 
the 260 Series Pilot Burner is equipped 
with a special mounting bracket, de- 
signed for various types of appliance 
installation, which holds both burner 
and thermocouple in operating relation 
to each other. General Controls Co 


13—SENSITIZER 


Saves time in mating low current 

readings with snap-on volt ammeter 
When plugged in between equipment 
being checked and the outlet, the Am- 
probe 10x Sensitizer multiplies the sen- 
sitivity of the Amprobe by ten times 
For example, a moter drawing 0.7 amp 
will show 7 amp on the instrument 
seale. This effectively adds three low- 
current ranges to company's Amprobe 
It is described as particularly vakeshio 
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when checking small electrical equi 
ment with a snap-on calb-aneerie, 
especially motors of % hp and under. 
Of molded i Bakelite, the sensitizer has 
— precision windings in one arm. Its 
ty is 10 amp for intermittent use, 
for continuous use; it costs 

$3.78 Pyramid Instrument Corp. 


14—MIDGET BELT FEEDER 

For feeding dry chemicals continu- 

ously by weight, has 3 cfm capacity 
The Model 50-8 Gravimetric Feeder has 
an 8-in. belt with 1-ft weigh span. 
Among features stressed for this new 
feeder are high accuracy, feedin ng range 
of 100 to 1, stainless steel, non-flooding 
feeding mechanism, infinitely variable 
speed transmission and automatic alarm. 
It's equipped with a single % hp mo- 
tor and one-piece molded sprocket- 
driven belt. Hopper agitation is propor- 
tional to feed rate. Stainless steel 
ae is only 17 by 30 by 17 in. Omega 
Machine Co 


15—SINGLE TANK DEIONIZER 
Removes minerals, silica and CO, 
from water and does it economically 
In the past, deionized water has been 
used for boiler feed in plants operating 
at moderately high pressure and for 


CATALOG 
LIBRARY 


This monthly list of the latest standard cata- 
logs and bulletins is designed to aid the 
engineer in maintaining his permanent cata- 
log file of engineering data. The items 
listed, unlike those under Helpful Bulletins, 
will appear each month except for additions 
and deletions determined by space require- 
ments or by the manufacturers issuing the 
bulletins. Use the Helpful Bulletins coupon 
in requesting these copies. 


WATER TREATING, 
CORROSION PREVENTION 


| Water Conditioning Bulletin--This 
20 is an 8-pp discussion of water and 
the chemicals developed for conditioning 
it to control seale and algae and inhibit 
corrosion. Describes several chemicals in 
detail, giving composition and 
application t Chemical Corp 
Boiler Water Manual-Factual infor- 
202 mation on standard methods of ap- 
lying chemicals in the treatment of water 
or boilers is presented in this 16-pp 
technical bulletin, called Standard Method 
122. Discusses pretreatment of raw water, 
application of chemical feeding to pre- 
treating operations and both constant rate 
and flow responsive feeding direct to boller 
drum and to feedwater system. Also dis- 
cusses condensate returns, flushing periods 
Proportioneers, Inc 


Water Softening How 
203 the problems caused hard water 
can be offset by the use of water softeners 
is explained in Bulletin 2386, 12 pp, describ- 
ing lon exchange equipment. It covers itn 
detail downflow, upfiow and gravity zeo- 
lite water softeners. Contains a 2-pp cut~- 


away illustration of a fully automatic 
softener. The Permutit Co 

Boller C A 12-pp article dis- 
205 cussl the cause an prevention 


of corrosion in boller systems is presented 
in Betz Technical Paper No. 111 titled 
Corrosion: Ite Effect in Boller Systems.” 
The corrosive effects of oxygen, carbon di- 
oxide, ammonia, hydrogen sulfide, acidity 
and physical factors are evaluated 

& L. D. Betz 


Turbine Blade Deposit Study—Iden- 
206 tification and prevention of steam 
turbine blade deposite afd boller water 
conditioning to prevent such de ts are 
discussed in 16-pp Bulletin 28 De- 
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processing where the equivalent of dis- 
filled water is required. This simpli- 
fied and more economical form 
tended to make 
extremely high 
and other processess 
quality water. 

By using single-tank rather than 
multiple-tank uipment the invest- 
ment cost for this new deionizer is 
lower, company explains, adding that 
higher quality water is produced more 
simply, uniform quality water is de- 
livered, less space is needed and less 
time is needed for meration of ion- 
exchange material, also rinse require- 
ments are reduced. 

An important feature of this ip- 
ment is a double-check manifol 
rangement to guard against loss of 
zeolite during backwashing and permit 
use of deeper zeolite beds for increased 


city. 
wo types of resinous zeolite ex- 
changers are used -— one for cations 


and one for anions. The former is re- 
generated by a dilute acid solution, the 
other by a caustic solution. The two 
exchangers are intermixed in the single 
tank, their difference in density per- 
mitting them to be divided by back- 
wash into zones for separate regenera- 
tion. Elgin Softener Corp. 


scribes x-ray diffraction methods pn iden - 
tification purposes. Tables Partial 
chemical analyses of deposits condnton 
sodium disilicate, occurrence data on com- 
pounds found, ee of deposits. 
Allis-Chalmers Mfg. Co. 


207 Two-Stage Water Conditioner—Bul- 
letin 4801 describes company’s water 
conditioner which combines the advantages 
of both hot process and zeolite softening. 
Explains operation of softener in which the 
first stage is the hot process using lime or 
Dolomitic lime and the second stage in 
which zeolite softener reduces hardness to 
zero. Cochrane Corp. 


208 Corrosion Treatment -— “Corrosion 
Protection of Steam and Condensate 
Return Systems” is a 4-pp folder covering 
amine treatment for inhibiting of boiler 
and condensate systems. This treatment is 
described as affording surface protection of 
the metal itself as well as raisi the pH 
value of the condensate. Booklet gives 
specific case histories and typical econo- 
mies obtained by power plants using this 


treatment. The Bird-Archer Co 


Chemical Feed Systems — Single, 
209 complete “packaged” units for feed- 
ing directly into boiler feed water lines 
are the subject of 4-pp Bulletin 4811. It 
covers various types of feeding, explains 
automatic control. Milton Roy Co. 


Modern pH and Chlorine Control— 
210 This 100-pp booklet gives technical 
details of company’s color comparators and 
equipment in water testing and control of 
boller and industrial process water, also 
technical information on the meaning of 
pH control, electrometric and colorimetric 
methods of determining pH and also deter- 
mining tmpurities in water; applications 
of water control In air conditioning; treat- 
ing boller feed water. W. A. Taylor & Co. 


Water Softeners — Bulletins WC-102 
211 is a 36-pp presentation of recent 
developments in hot-proceass water sof- 
teners Explains boiler plant troubles 
caused by various impurities in water, out- 
lines 12 methods of treating water to elim- 
inate these impurities, descri reasons 
for the popularit of the hot-process 
method and its vantages, and explains 
the chemistry of hot-process water soften- 
ing. Graver Water Conditioning Co 


One-Minute Water Tests — Rapid, 
212 simple and accurate tests for de- 
termining water hardness are described in 
Bulletin LRESO, 4 pp. Procedures, reagents, 
and equipment are pictured and described 
Bulletin tells how tests may be used to 
determine water hardness, hardness due to 
calcium alone and hardness due to magne- 
sium alone. Hal! Laboratories, Inc. 
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Retler Water Treatment 
47, 8 pp. te on internal treatment of 


and tells ite advantages in softening. sludge 


lon Exchange Gpeteme 
12-pp miniature textbook covering the his- 
of the Monobed ion exchange 
industries. Reactions 


teat and equations 
@ costa, equipment costs 


Rohm & Haas Co 


BOILERS AND AUXILIARIES 
Shop-Asembied Boiler 


ntegral furnace botler 


Dowtherm Vaporizer 
48-2, describing manufacturer's Type 


evaporate Dowtherm in 
ovide dependable oper 


unit is designed to 


The Wickes Boller 


The Why of Dual Circulation Gen- 


are presented clearly and fac 


text the prine ples of dual 
Tella the applications of 
senerater in both high make 

Foster Wheeler Corp 


designed for adap- 
» limited space conditions in pi 


R.105 presents air and water driven 


VALVES, TRAPS, 


Piping Materials Catalog 
ves and piping materials 


ludes a description of alloy 


valves are given and table 


22 General Service Valves 
5 E-160. 16 pp. describes and illus- 
trates the design and construction of com- 
pany’s quick-operating valves, explaining 
their application to biow-off service and on 
fire protection chemical process, soet 
blower, water column blow-down. and 
other types of pipe line. Included are tables 
of dimensions, weights and list prices 
Everlasting Valve Co 


Unions and Fittings -—. Twelve-pp 
226 Catalog SO covers manufacturer's 
line of unions of all types, elbows, tees and 
fittings. It describes and illustrates special 
construction features and other advantages 

M. Dart Mfg. Co 


Data on Strainers — Revised 
227 Bae Bulletin 8-203. 6 pp. contains 


greater and more up-to-date data on 
screwed strainers as well as expanded de- 
tails on flanged types. Fully illustrated 
with photos of the strainers and screens 
used in them, it explains function of the 
strainers and provides materia! specifica- 
tions, preasure and temperature data, di- 
mensions and prices arnall-Waring Co 


Weildin 
228 log and Engineering Data Book 211, 
« 262-pp manual, provides complete dimen- 
sional data, weights and prices on com- 
pany'’s welding fittings and flanges. The 
engineering section contains practical in- 


Fittings and Flanges—-Cata- 


formation covering rformance under 
varying conditions o temperature and 
reassure, location and materials processed 


e technica] section covers properties and 
rating of pipe, fittings and flanges, line 
expansion and flexibility, support and 
anchorage of piping and flow of fluids 
Tube Turns, Inc 


Steam Traps and Temperature Con- 
229 trols. Here is a comprehensive cata- 
log comprising many of company’s bulle- 
tins on steam traps and related equipment, 
including an tlustrated steam trap selec- 
tion chart. Provides data on boiler steam 
traps, alr eliminators, thermostatic steam 
traps and air vents, inverted bucket steam 
traps. temperature regulators and cooling 
controls, steam and water mixers, thermo- 
state and strainers. Contains sizes, appli- 
eation data, prices Sarco Co., Inc 


Steam, Air, Gasoline Traps Th's 
230 32-pp illustrated catalog, No. 250, 
describes five types of thermostatic steam 
traps for pressures to 225 lb; expansion 
steam traps for pressures to 250 Ib; weight- 
operated traps for steam, air and gasoline 
service, pressures to 1500 lb, piston-oper- 
ated steam traps for pressures to 650 Ib 
and also steam, air and gas separators 
Includes capacity tables, tnstallation dia- 


grams W Nicholson & Co 

Handbook on Fittings and Flanges 
231 Catalog wf-1950, 88 pp. is packed 
with working information on seamless car- 
bon steel welding fittings and forged steel 
flanges. In addition to presenting standard 
schedules with their specifications, list 
prices and sizes, book gives information on 
dimensional! tolerances; American standard 
flange facings with dimensions; thread 
standards and threading practice; service 
pressure ratings, physical and chemical re- 
quirements for fanges, nuts and bolts; plus 
sizes and wall thicknesses of welding fit- 


tings in other metals. Grinnell Co., Inc 

Choose and Use Air Traps 
232 " Dulletin 202, 4 pp, describes manu- 
facturer’s complete line of air traps, cover- 
ing their selection and installation for 
automatic drainage of moisture from com- 
preased air intercoolers, aftercoolers, re- 
ceivers, separators, and drip points. Prices 


included. Armstrong Machine Works 
Rubber Expansion Joints Eight- 
233 pp Bulletin AD 137 tells about the 
application, construction styles, service 
and advantages of the company’s line of 
rubber expansion joints. Includes ordering 
information The Garlock Packing Co 


Flanges for Severe Service This 
234 4-pp bulletin describes and ilius- 
trates a flange specially developed for serv- 


ices involving severe abrasion and corro- 
sives. and for use in suction and discharge 
service Photos and sketches illustrate the 


flange and its parts. Also covers a flexible 
rubber pipe for use with abrasive or cor- 
rosive material, and an acid- and corro- 
sion-resistant duct. Goodall Rubber Co 


To Make Valves Accessible This 
235 little folder describes a sprocket rim 


with chain guide The rim adjusts to fit 
all valve wheels and makes them readily 
sccessi ble Prices given. Babbitt Steam 


Specialty Co 


POWER 


NEERING 


INSTRUMENTS AND CONTROLS 
236 Contes e-General Specifica- 


linkage for company's 
also contains engineering 
plains and illustrates flexible control de- 
sign drive levers, driven levers, conn 
links, bearings and shaft and cable, also 
rotation over 90 deg. Bailey Meter Co 


7 Boiler Water Level Control — Bul- 
23 letin 487 describes completely the 
installation of boiler water level control 
equipment at the Biackhawk Generating 
Station. Wisconsin Power & Light Com- 
pany Northern Equipment Co. 


Instrument and Control Panels — 
238 Bulletin 773, 8 pp, explains how 
company's lr are made and where they 
are used 1 operations of fabrication are 
discussed and illustrated—layout, cutting, 
drilling, welding, fitting. painting, wiring. 
The Hays Corp 


239 Remote Reading Flow Meters-Data 
Book 702, 32 pp, fully illustrates and 
== flow measurement problems and 
offers suggestions for their solution. Meter 
bodies, differential vices and 
instruments are fully described. Republic 
Fiow Meters Co 


240 What's Going on Inside? ~ flow 
indicators for insertion ee 
lines carrying oil, steam, coo! 


liquids are described in Bulletin DD, 4 4 
Covers both cylinder and window types. 
Ernst Water Column & Gage Co 


241 Flow MetersBulletin 400-P2, 8 pp, 
features company’s meter for meas- 
urement ef steam, air. or gas flow in 1 or 
1's in. pipe lines, and designed for instal- 
lation directly in the line being metered. 
Illustrated with photos of meter, sectional 
and dimensional drawings, the bulletin 
explains how meter operates, discusses its 
advantages. Builders-Providence, Inc. 


2 42 Pneumatic Metering Element—Com- 

pany’s pneumatic machine used as 
the metering element in the measurement 
and control of steam, gas and liquid flow, 
liquid level, pressure differential and sim- 
ilar applications, is tllustrated and de- 
scribed as to application and operation in 
Bulletin 2150 agan Corp 


For Practical Men-—That's 
243 of this 24-pp pocket-size booklet 
presenting insulation testing in simple 
language. Packed with maintenance hints, 
it explains electrical insulation, tells how 
it can be tested and what makes it go 
bad. It describes the Megger insulation 
tester and justifies its cost in 
long run economy and prevention of shut- 
downs. James G. Biddle Co 


Flow Tube Catalog 80, 4 pp, pre- 
245 sents engineering data on a new 
primary element for measuring, regulating 
and controlling fluid flow. Tells how these 
flow tubes are designed and how they 
function and discusses their advantages. 
Foster Engineering Co 


Control Equipment—General Cata- 
246 log 001, 30 pp. is devoted to measur- 
ing and control equipment for water and 
sewage works, power and processing in- 
dustries. Catalog lUlustrates and describes 
in detail: venturi tubes and meters, con- 
trollers, gages, manometers, pilot 
ment. Simplex Valve and Meter 


Pressure Regulator—Bulletin 1-B, 8 
2 7 wp discusses design, operation and 
applications of a super-sensitive pressure 
regulator; shows typical installations. Also 
covers a compound regulator for control- 
ling back pressure relief valve and high 
pressure make-up valve. Atlas Valve Co. 


Steam Calorimeter — Company's U- 
248 path steam calorimeter which com- 
bines a Pthrottling separat! and re-evapo- 
rating calorimeter in a _ e ooo and 
offers extreme accuracy is Tibed in 
Bulletin 118. Ellison Draft out Co., 


Air Locks—Bulletin 8-31, 2 pp. de- 
249 scribing company’s air loc and 
trip master controls for holding regulating 
and control valves in position during fatl- 
ure of air supply. is tilustrated with 
hotos, diagrams and line drawings. The 
Swartwout Co 


PUMPS, COMPRESSORS, ENGINES 


Centrifugal, Reciprocating Pumps 
250 This is a helpful collection of bulle- 


the title 


Inc 


tins covering many types of centrifuga) 
and reciprocating pumps for a wide range 
of services. Includes data on single-stage 
and multi-stage pumps, close-coupled 


Chicago, lil 


beller ent 
conditioning, stabilization. Explains oper- 
ation of system, including the 
; chemicals used ational Aluminate Corp 
4 cummed are 
quality of produ ed equire- 
ments and other properties as they apply 
t the complete or partial single-step re- R 
moval of ionized solids The Resinous ’ 
Products 
21 
panys 
I new Describes and 
iiuetrates ite economy. ease of installation 
and connection, flexibility, minimum space . 
H requirements efficient combustion fast 
i steaming and ease of operation. The Bab- | 
Dow 
: 
ation at maximum temperat 
ing ite construction advantages in deta! 
4 
218 erators The pecial advantages of 
company ia team generator 
trated 
4 
w 
4 219 Tube Expanders Bulletin 380, 8 pp, 
covers manufacturer's line of tube 
B expanders for maintenance of high pres- 
7 sure boller tubes, superheaters, econo- H 
miners, circulating tubes, steam generators 4 
ther equipment. Thomas C. Wilson, Inc 
Hent Tube Hoiler Data This 20-pp 
220 booklet ts Allied with engineering 
frawinegs f ert ‘ f m 
tation t« t 
i having diverse steam requirements. Henry ' 
Vogt Laschine Co 
| Rotary Tube Cleaners Bulletin 
220 a 
Protary tube cleaners and cleaner acces 
sorties Ullustrates several models and heads 
ussing special features Also includes 
data on motors, hose Roto D Elliott Co j 
Fuel Economizers Both cast iron 
, 222 tube economizers and steel tube 
economiszers are ered in detail in Cata- 
jog 168. 8 pp Advantages of the r diamond 
7 shaped tubes and streamline flow of gas 
and soot blower steam are discussed Creen 
Puel Boonomizer Co, 
are covers ated ‘ 320 
32 pp. Contains information on manufac- 
turer's complete line of valves, Nittings, 
fabricated piping and pipe colle to meet a 
. wide range of corrosive conditions. Listing 7 
includes both photos and taway draw ; 
‘ ing of models complete specifications, sizes 
metals ueed Crane Co 
12-H describes various types of 
vaives. Information on choosing the best 
sige valve for your service le given in one 
relation of Vaive Sive and Pressure Drop I 4 
Design and construction advantages of the .F 
Of pressure and 
temperature ratings Edward Valves. 


production ill can be avoided. Sunvis H.D. 700 
Oils keep circulating systems clean. What’s more, 
if trouble exists now, Sunvis H.D. 700 Oils will 
free oil lines and bearings of foreign matter. They 
go to work immediately loosening up and carry- 
ing away any accumulation of dirt, carbon, wa- 
ter, or other contaminants. 

Sunvis H.D. 700 Oils are specially developed 
erating where contamination is a troublesome 
factor. Sunvis H.D. 700 Oils are extremely stable 
and have long life even under the most adverse 
conditions. They have inherent rustproofing 
characteristics, and the high film strength 
needed to eliminate scoring on heavily loaded 

tifriction type 

Sunvis H.D. 700 Oils are also fully detergent, 
dispersive, and resistant to foaming, and are 
available in all required viscosities. 

For further information about Sunvis H.D. 
700 Oils, write for booklet 593. 


SUM OIL COMPANY ° Philadelphia 3, Pa. 


in Canada: Sun Oil Company, Lid., Toronto and Montreal 


SUN PETROLEUM PRODUCTS 


“JOB PROVED” IN EVERY INDUSTRY 


SUNVIS H.D.700 OILS 
PREVENT AND CURE 


PRODUCTION MACHINERY 
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Reduced output and extra maintenance cost are BS 
the penalties when clogging occurs in the oil 
circulating system of machinery. But this costl 
| 
“ | 


pumps. high ure pumps, pumps 
pecially sul for handli erosive and 
corrosive liquide and others arren Pieam 
Pump Co. Ine 


The Series 
well 


vor Man 
AILSA 


Pumping Jobs 
atest of companys 


known IMO pumps and eapeciaily designed 
for ra cost standardized. quantity pro 
duction, te described in Ulustrated Bulle- 


tin 6 pp. This genera) service 
sorew-type retary pump or petroieum 
products and other light or viscous Nuids 


ae required for rotary and steam atomizing 
burners, off transfer, lubrication 


Greulie systems afd similar services 
Compressor Selection (Chart Heres 


Laval Gteam Turbine Co 
& selection chart, based on normal 


applications handling air with atmospheri« 


intake pressure. It simplifies selection of 
proper size compressor average indus- 
trial use, with quick comparison between 


discharge pressure pounds per square inch 


end piston displacement cubic feet 
per minute and shuwe recommended com- 
pressor bore and etroke in inches. Worth- 
ington Pump end Machinery Corp 

Air Comprewor Lubrication Manual 
253 Valuable information on air con- 
pressor maintenance is contained in this 
pp ilustrated book Subjects treated 
inc) ude mpressee| air, compressors and 
related equipmen lubricating systema, 
compressor olle and thelr applications, lu- 
brication requiren.en erating hints, oll 
requirements storage rer care of compres 
sor oils, and safety precautions Cities 


Bervice Oo 


In present- 


254 Modern Steam Engines 


ing steam engines as more than 
just drives Bulletin 306 touches briefly 
upon some of the advantages of “by-prod 
uet power Bulletin features companys 
vertical steam engines of both throttling 


and automat Troy Engine 


& Machine Co 


governor types 


Packings for use 
255 om reeiprocating and centrifugal 
pumpe are llustrated by photo and de- 
seribed in this 4-pp folder It covers pack 
nee for practically adi services and includes 
recommendations ohns-Manville 


ELECTRICAL 


Power Factor Correction Examples 
256 | wtrating basic considerations in 


Pump Packings 


the imgeovement of system power factor 
are contained In Bulletin 0687465, 4 pp. It 
pointe out economical and operational ad- 
anteges of improving plant power factor 
and advisability of Keeping the load power 


factor up to 08 lagging or higher, and tells 
how the effects of low power factor can be 
corrected Allle-Chaimers Mfg. Co 


257 Synchronous Motors High speed 
synehronous motors are desoribed tn 
‘ pe bulletin PB 5600-1 The bulletin ts 
packed with descriptive matter and photo- 
graphs explaining features. Elliott Co 


Low-Speed Synchronous Motors - 
258 Publication GEA-5332, 8 pp. Uluas- 


trates typical installations of efficent high- 


power factor, constant-epeed drives, de- 
ribes their construction features, and 
mvwehanical modifications and 
performance data General Electric Co 


259 Care of A-C Retating Equipment 
To promote intelligent and consist- 
ent maintenance of electrical machines, 
company has published Bulletin OSR7417 
which « series of articles by Fraser 
Jeffrey Contente of the 24-pp booklet 
oover preventive maintenance and machine 


repairs, and such subjects as drying moist 
ineulation measuring neulation resist- 
ance Allle Chaimers Co 


COAL HANDLING 


Spreader Stokers.Cataliog 44 pp 
desortbes stoker with for- 


moving grate that slowly and con- 
Gischarges ash at the front Ex- 
the eMciency and economy of this 


aling grates design and oper 


ation Detrolt Stoker Cx 
261 (eal Handling Equipment Modern 
equipment for the storage and han 
of coal and ash presented in M-pp 
Bulletin 300 [Illustrated covers concrete 
and tile silos, cylindrical steel tanks, suse- 
pended stee! bunkers COlfford-Wood Co 


Spreader Stoker Selection Pour- 
263 teen -pp Porm F-320-Al0M ts in- 
tended to help those choosing « «preader 


4s Cecem de 


stoker to get the most for their invest- 
ment, and it points out many factors to 
be considered American neering Co 
264 * ader Stoker Data—This ls « file 
of three Ulustrated bulletins on 
spreader stokers The first discusses seven 
reasons for selecting these stokers and de- 
their design, constructicn and oper- 
ation, the second, dumping grates, the 
third, Installations. Riley Stoker Corp. 


Coal Scale Manual Recently-pub- 
265 liehed Bulletin 0150 describes auto- 
matic coal seale construction and opera- 
tion, Ulustrating special design features 
which provide for high accuracy and long 
service. Richardson Scale Co 


FUEL OILS, LUBRICANTS 


Steam Power Plant Auxiliaries—In 
266 Vol. %, No. 4 of Lubrication, « 
technical publication on selection and use 
of lubricants, ls an article on recommended 
lubrication aes for steam power pliant 
auxiliaries. Discusses automatic coal fring 
machinery, stoker design, pulverizers, tube 
cleaners, compressors, motors, fans and 
blowers. The Texas Co 


2 7 Diesels, Their Fuels and Lubricants 
6 This 46-pp book offers a well or- 
and attractive presentation of 
information on diesel engines, 
covering thelr history and economics as 
well as their design characteristics and 
operating principles. Classification of die- 
sels according to speed is explained. Other 
chapters cover injection systems, combus- 
tion chambers, lubricating systems, and 
deisel olf purification and filtration. In- 
cludes a discussion of fuel and lubricating 
ol! required. Sinclair Refining Co. 


Fuel Of} Treatment —. By text and 
2 sketches, this folder points out un- 
desirable conditions in the storing, pump- 
ing, heating and burning of industrial fuel 
oll and the correction of these conditions 
by company's fuel oll treatment. 
Drew & Co., Ine 


ganized 
practical 


The Answers on Turbine Oi)—This 
269 2-pp booklet answers several ques- 


tions power engineers ask about turbine 
olls, including: What causes deposits of 
siudge’ What causes acidity increase? 


What causes corrosion in turbines? Stand- 
ard Ot} Co. (Indiana) 


METALS 


Engineering Data on Inconel — In 
270 addition to poovne extensive in- 
formation on Inconel, 24-pP Bulletin T-7 
also presents details on e composition, 
mechanical properties and physical con- 
stants of Inconel X. The International 
Nickel Co., Inc 


Steels for Hot 5 — This is 
271 manent ahea. with 


Uon on steels for elevated temperature 
service. Includes a discussion of gen- 
eral principles of high temperature be- 


havior of ferrous materials and the fac- 
tors influencing their behavior; a data 
section replete with tabular and graphical 
material covering mechanical | i 
values of 21 steels. United States 


CONDENSERS 


Condensers Bulletin 441-C, 28-pp, 
272 covers in detail every phase of man- 
ufacturer’s line of condensers—their sim- 
licity of design, accessibility, construction 
eatures. Photos and drawiz ow as- 
semblies, parts, principles operation. 
Condenser Service & Engineering Co. 


273 


scribes a 


Condensers with Reserve 
Bight-pp Catalog 410-1 de- 
set ~cleaning™ reverse-flow con- 


denser for power plant service, designed 
to virtually eliminate cleant down time 
and. im the case of divid water box 


condensers, eliminate operation et partial 
load Wheeler Mfg. Co. 


MECHANICAL POWER 
TRANSMISSION 
Belting 
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. Tables on belt 
. friction, horse- 

and service factors are 
neluded United States Rubber Co 


- Bulletin 3924 
275 i. “Progress in Power,” 
a advertisements cov- 
ering use of hydraulic —- in power 
plants. American Blower 


Worm Gear Drive Manual — Engi- 
276 neering and orderi data on com- 
ys worm gear drives presented in 
-pp Book 2324. Illustrated with photos 
+ sketches it discusses types of drives 
construction features and provides 
selection tips. Provides ratings, dimensions. 
overhung and thrust loads. Link-Belt Co 


HEATERS, HEATING 


Tubular Meat Exchangers — Bulletin 

277 916, 32 pp, describes tubular heaters, 
coolers, condensers and heat exchangers 
and their features. The various ty of 
oa tube bundles, stationary hi and 
ting heads are explained. Includes 
tables showing characteristics of tubing. 
the thermal resistance of tubes and pipes 
of many different metals and alloys, and 
the specific gravity and pounds per gallon 
corresponding to degrees Baume and API 
Also presents charts of specific ‘heats of 
midcontinent crudes. Griscom-Russell Co. 


Water Heaters—lllustrated 6-pp Bul- 
278 letin 70, Section I, on instantaneous 
type water heaters contains detailed capac- 
and ge tables for two-pass, 
four- six-pass designs, with tube 
bundles inspection. A typi- 
cal piping hook-up shown. Davis 
gineering Corp. 


Fan Heater Bulletin — Here's a 2- 
279 wp illustrated bulletin (No. 108) 
on a A. 4 high pressure steam fan heater 
d ned for complete utilization of both 
sensible and latent heat of high pressure 
steam. Niagara Blower Co. 


Heat Exchangers — Builetin 110.080 
280 describes air cooled heat exchangers 
for condensing or cooling of steam or 
process vapors, natural gas, jacket water, 
lubricating ofl, quenching baths. Equip- 
ment Div., J Pritchard & Co 


DUST COLLECTING 


Fly Ash Elimination -- Power engi- 
281 neers will find this 30-pp booklet 
outstanding among material on this sub- 
ject. It presents manufacturer's “Multi- 
clone” equipment (described as small-tube 
type of cyclonic dust collectors using cen- 
trifugal force for Ly mee | duct from gas 
stream) as a highly succe ul and econom- 


Western Precipitation Corp 


Dust Collecting Efficiency--How the 
282 higher and narrower inlet utilized 
company’s tubular dust collector con- 
tributes to more efficient dust collecting 
is explained in this illustrated bulletin 
Prat- Baniei Corp. 


OTHER EQUIPMENT 


Turbine Catalog Collection--This is 
283 @ valuable collection of bulletins 
covering ® complete description of solid 
wheel turbines. They feature cross section 
drawings of typical units for both moderate 
and high steam pressure conditions. Also 
chuded are data on speed ——e and 
Sa reduction gears. The Terry Steam 

rbine Co. 


Velocity Turbines — Catalog 
284 82-19R, Ppp. features turbines for 
mechanical) designed to operate 
under all inlet steam conditions up to 600 
psig and 750 F. Gives specifications, di- 
mensions. De Laval Steam Turbine Co. 


Concrete Floors Q & A-—The de- 
285 tailed information contained itn this 
booklet covers service ex ences and late 
developments in this field. The informa- 
eet covers used in 

corrosion concrete. Lum- 
vision, "Atlan Cement Co. 
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REQUIRES DEARBOR 


FEEDWATER TREATME 


ALL FORMULAS AVAILABLE IN THE FORM YOU PREFER 


BRIQUETTES | POWDER 


Uniform in size and 
weight... make propor- 
tiening easy .. . assure 
correct dosage. Made of 
100% reactive, anhy- 
drovs materials — leave 
neo residues ot binders. 


Consistent quality 


Peck 


in all 


in bags or drums de- 
pending on qventity. 
ideal for use with chemi- 
cal tanks, proportioning 
or intermittent feeders. 


Dearborn feedwater treatments offer many advantages to 
industrial-users who require an inexpensive, accurate method 
of providing softened water. 

These Dearborn treatments are available in a wide range 
of formulas to meet varying conditions. Beyond their water 
softening properties, Dearborn treatments condition sludge, 
control corrosion and maintain correct chemical balances 
in boiler feedwater. 

In addition to briquettes and powder, Dearborn feed- 
water treatments are also prepared in liquid and paste form 
to meet every power plant requirement. 

Consult your Dearborn representative for complete infor- 
mation, including the correct proportioning and feeding 
equipment necessary for your installation. 


DEARBORN CHEMICAL COMPANY 
310 S. Michigan Ave. - Chicago 4, Ill. 


TRADE MARK REGISTERED 


‘THE LEADER IN WATER TREATMENT AND RUST PREVENTIVES 


WATER SOFTENING AND TREATMENT COMPOUNDS + COMPLETE ENGINEERING SERVICE 


COMPLETE 
WATER TREATMENT 
SERVICE 


For a complete de- 
ription of Dearb 
Industrie! Water Treat- 
ment and Engineering 
Service, write for 
Bulletin No. 5000. The 


coupon is fer your 


pa: 
Dept. PG, 310 South Michigan Ave., 
Chicago 4, ILL. 


Gentlemen: 


Please send Bulletin No. 5000—Dear- 
born Industrial Water Treatment and 
Engineering Service. 
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Gest, Ale—Alabama Electric Cooperative, Inc, Anda- 
lusia, Ala, has plans under way for new steam-electric 
generating station in vicinity of Gantt (Covington County), 
with initial ~ 15,000-kw, installation to include 

i 


turbine-generator, ler and accessory equipment. Cost 
about 600,000, includ switching station, transmission 
lines, ete. Financing yh arranged through REA and 
work is scheduled to begin soon. ; 

Seime, Ale.—Independent Lock Co., Cleghorn St., Fitch- 
burg, Mass., locks and locking devices, other hardware 
products, is considering construction of boiler house at pro- 
posed new branch plant at Selma, where site has been ac- 
quired. Plant will consist of a main one-story building and 
number of smaller structures, with machinery for large out- 
put. Entire project reported to cost close to $1,000,000 

Southern California Edison 601 W. 
Sth St., Los Angeles, Calif. has acquired tract of 200 acres 
of land in vicinity of Etiwanda Ave., Fontana, as site for new 
steam-electric generating station. Initial installation will in- 
clude two 100,000-kw turbine-generator units, with high- 
ressure boilers and auxiliary equipment. Boiler units will 
be arranged to use either natural gas or oil as fuel, with 
automatic combustion equipment. Completion is scheduled 
in 1952. Entire project will represent a reported investment 
of $30,000,000 ith this new station, company has abandoned 
plans for proposed new generating station at Whittier Nar- 
rows, Los Angeles County, previously referred to in these 
columns 

Les Angeles, Colif.—Van Camp Sea Food Co., an interest of 
Van Camp, Inc., 1807 E. Olympic Blvd., Los Angeles, plans 
new central steam power plant on Cannery St., Terminal 
Island, Harbor district, to provide steam for processing for 
a froup of five fish canneries. Cost estimated about $1,000,- 

Proposed to begin work soon. 

Pie.-St. Regis Paper Co., 230 Park Ave. New 
York, N. ulp and paper, plans power plant at proposed 
new kraft pulp and paper mill at Eastport, near Jacksonville, 
where large tract of land is being acquired. Project will 
comprise a group of one and multi-story buildings, with 
machinery and facilities for initial output of about 100,000 
tons per annum. Entire program will represent a reported 
investment in excess of $10,000,000. 

Terre Heute, ind.—Public Service Co. of Indiana, Inc., 110 
N. Illinois St., Indianapolis, Ind., will have plans prepared 
by Sargent & Lundy, 140 S. Dearborn St., Chicago, IIl., con- 
sulting engineers, for proposed new steam-electric generating 
station on Wabash River in vicinity of Terre Haute, recently 
referred to in these columns. It will be equipped for a 
capacity of 180,000-kw and is reported to cost close to 
$35 000,000, with transmission lines, power substations and 
other operating facilities 

Lesisville, Ky.—Louisville Gas & Electric Co., 311 W. Chest- 
nut St. will have plans prepared by Pioneer Service & En- 
gineering Co. 231 S. La Salle St. Chicago, Ill, consulting 
engineer, for proposed expansion and improvements at 
Paddy's Run steam-electric generating plant, recently re- 
ferred to in these columns. Work will include installation 
of new 60,000-kw turbine-generator unit and auxiliary equip- 
ment. Entire project is reported to cost close to $8,500 .000, 
with power cebstafiane, transmission lines and other operat- 
ing facilities. Proposed to begin work soon. 

Assepolis, Md.—Bd. of Directors, St. John's College, An- 
napolis, has authorized new boiler plant for central-heating 
service at institution. Cost reported about $300,000. Plans will 
be prepared soon. 

Detrel?, Mich.—Memorial Hal] Commission, J. E. Frawley, 

resident, care of O'Dell, Hewlett & Luckenbach, Dime Bank 

ldg., Detroit, architects, plans central-heating plant in new 
Henry and Edsel Ford Auditorium at Woodward Ave. and 
Jefferson St. Cost estimated about $2,500,000. Architects 
noted are in charge and wil! ask bids for construction in 
near future 

Cliftes, J.—Nevins-Church Press, Inc., 92 Midland 
Glen Ridge, N. J., paper boxes and containers, plans boiler 
house at proposed new plant on Allwood Ave., Clifton, where 
tract of about 11 acres of land has been secured. It will be 
one-story, about 150,000 sq ft floor space. Entire project is 

to cost close to $1,000,000, with converting ma- 
and auxiliary equipment. 


Columbes, N. C.—Deering, Milliken & Co., Inc., 240 Church 
St.. New York, N. Y., rayon products, plans eg 

lant at new woolen mill at Columbus, where tract of 

been selected. It will comprise a main one-story building 
and several auxiliary structures. Entire project reported to 
cost about $2,000,000. Construction will proceed at once. 

Piqua, Ohio—Sefton Fibre Can Co., 3275 ~ Rd., 
St. Louis, Mo., fibre cans and containers, plans ler house 
in connection with proposed new branch plant at Piqua, 
where site has been secured, to be one-story, about 50,000 
sq ft floor space. Entire project reported to cost over $350,000. 

Carlisle, $. C.—Clearwater Finishing Co., Clearwater, S. C., 
dyeing, finishing and bleaching of textiles, plans boiler plant 
at pro new mill on Broad River, near Carlisle, where 
site is being selected. It will comprise several large one-story 
processing units, with smaller adjoining structures. Cost re- 
ported over $5,000,000, with machinery. Company is an in- 
terest of United Merchants & Manufacturers, Inc., 1412 Broad- 
way, New York, N. Y. 

Memphis, Tena.—E. I. duPont deNemours & Co., Electro- 
chemicals Dept., duPont Bidg., Wilmington, Del., plans power 
house at proposed new plant at Memphis for production of 
sodium cyanide. It will consist of several one and multi- 
story buildings for processing and general production, and 
miscellaneous structures. Entire project is reported to cost 
about $7,500,000, and will require 12 months for completion. 
Work will begin soon. 

Alvin, Tex.—Phillips Petroleum Co., City National Bank 
Bidg., Houston, Tex., refined oils, gasoline, etc., plans boiler 
house at proposed new natural gasoline plant at Alvin 
(Brazoria County), where large tract of land has been 
secured. Project will comprise a number of processing units, 
compressor plant, pumping station, steel pressure tanks for 
storage and distribution and other operating facilities. Cost 
reported in excess of $5,000,000. 

Beaumont, Tex.—Gulf States Utilities Co. Beaumont, is ar- 
ranging an expansion program in plants and system for a 
36 mos. period, 1950-52, inclusive, including increased gener- 
ating capacity, power substations, trensmission lines and 
other facilities. Program will include completion of two 
power station additions now in progress at Neches generat- 
ing plant, Beaumont, and Louisiana station at Baton Rouge, 
La., respectively, with installation of two 60,000-kw genera- 
tors at first noted, and a 40,000-kw generator unit at Baton 
Rouge. Completion of both projects is scheduled in 1952. 
Entire program for period mentioned is estimated to cost 
about $72,000,000. 

Beaumont, Tex.—Texas Gulf Sulphur Co., Second National 
Bank Bldg., Houston, Tex., plans steam-electric power plant 
at proposed new sulphur mining and refining works in 
vicinity of Beaumont. Project will consist of a number of 
buildings, with equipment for large output and is estimated 
to cost over $4,000,000, of which approximately $1,000,000 will 
be used for power station. 

Colorado City, Tex.—Texas Electric Service Co., Fort 
Worth, Tex., has approved plans for extensions in Diesel 
engine-generating station at Colorado City, with installation 
of new generating unit and accessory equipment to double 
present capacity. Cost reported in excess of $1,000,000. Will 
begin work at early date. 

Sen Antonio, Tex.—San Antonio Public Service Bd., 201 
N. St. Mary’s St., plans expansion in municipal power plant 
at Leon Creek, near city, with installation of new turbine- 
generator unit, high-pressure boiler and auxiliary equipment. 
Cost reported close to $7,400,000. Proposed to carry out work 
soon. Gibbs & Hill, Inc., 450 7th Ave., New York, N. Y., is 
consulting engineer. 

Port Angeles, Wash.—School Bd., Port Angeles, plans cen- 
tral-heating plant in new one and multi-story high school. 
Entire project reported to cost in excess of $1,000,000. Bids 
for construction are scheduled to be asked soon. Mallis, 
nein & Hopkins, Lyon Bidg., Seattle, Wash., are architects 
in charge. 

Tacoma, Wash.—Dept. vi Public Utilities, City Hall, plans 
new municipal hydroelectric power plant on Cowlitz River. 
Details of capacity and estimates of cost will be determined 
soon. Application for permission has been made to Federal 
Power Commission, Washington, D. C. 

Albright, W. Va.—Monongahela Power Co., Fairmont, 
W. Va., and Potomac Light & Power Co., Hagerstown, Md., 
affiliated organizations (both subsidiaries of West Penn Elec- 
tric Co., 50 Broad St. New York, N. Y.) plans joint con- 
struction of new steam-electric generating station on Cheat 
River, near Albright. It will have a rated capacity of 
150,000-kw, divided into two 75,000-kw turbine-generator 
units, with high-pressure boilers and auxiliary equipment. 
Cost reported close to $20,000,000, including switching sta- 
tions, transmission lines and other facilities. Completion is 
scheduled in 1952. 
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Boiler Feed Water Control... 


Fully-automatic continuous COPES feed means safe, 
economical boiler operation. Choose from three basic 


control systems: 


SIMPLE LEVEL CONTROL 
Boiler Feed Water Control . . . Excess or —one control influence 
Constant Pressure Control, Steam or Water | 
«+» Liquid Level Control... Balanced Valves | FLOWMATIC CONTROL 
+ +» Desuperheaters . . . Boiler Steam Tem- —two control influences 
perature Control . . . Hi-Low Water Alarms. BALANCED FLOW CONTROL 
A —three control influences 


simete tever contror @ cores rrowmatic saranceo Fiow 


Feeds in response to drum water level 
changes. For moderate pressures and rat- 
ings. Type BI (Leaflet P-1-D) is standard. 
Type OT (Leaflet P-2-A) is the adapta- 
tion for small boilers. 


PUMP GOVERNORS 
For excess pressure service in boiler feed- 
ing. Special types for motor, or turbine- Simplest, most widely used flow-level type 
driven, centrifugal or re- feed water regulator; more than 3400 
ciprocating pumps. Master - boilers equipped. Feeds according to steam 
control available, where flow and water level to control level closely Hes three control inf 
needed. Each unit designed a on fast-steaming generators, on any boilers flow, steam flow and water 
for accuracy over a long - taking rapid load swings. Easily adjusted Ges ultra-modern high duty 
service life under adverse and maintained by boiler room personnel. 
conditions. Easily main- Direct-operated Type D-O, see Bulletin 
tained. Write for data, 429-B. Relay-operated Type R-O and air- control 
outlining your needs. operated Type A-O, see Bulletin 441. pew ~ pate nk Leaflet P-25, 


REDUCING VALVES DESUPERHEATERS 


Built for jobs too tough for ordi- As accurate on light flows as 
nary stock valves. Each is indi- on maximum loads. Complete 
vidually designedfor your specific atomization of cooling water 
needs, with accuracy and depend- over full range of operation, 
ability guaranteed. Quiet in op- because flow is controlled at 
eration. Direct or relay operation point of dispersion, not by any 
with master control if desired. outside valve. Easy mainte- 
Pressure drops up to 2500 psi. nance. Complete unit self con- 
Sizes to 14-inch. Bulletin 477. tained. Bulletin 405-B. 


BOILER STEAM LIQUID LEVEL CONTROLS 


TEMPERATURE CONTROL foropenorciosed vessels 
‘oved t chambers 

frictionless, Holds uniform steam temperature under all ane mune 

closely balanced. Ports load conditions. Sprays water into steam 

designed for individual BA through variable-orifice nozzle between su- 

installation. Ideal for sole- perheater Stages, according to outlet steam 


noid or float operation. temperature and rate of flow. Designs t ‘ 
Leaflet P-3-B. for boilers with heat exchangers. Write — Wate See 
for data, outlining your conditions. 


co. 1301 GROVE 
Representatives Everywhere 
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What if it is freezing cold—your exposed steam 
traps won't cause you any worry if they're Yarway. 


Yarway Impulse Steam Traps don't freeze because 
condensate does not accumulate. The only moving 
part—a little valve—is continually testing for con- 
densate and passing it as soon as it forms. It never 
waits for a trapful to collect. Hence, there's never 
anything to freeze. 


There are other good reasons, too, why more 
than 650,000 Yarways have been bought for both 
indoor and outdoor installations. 


They get equipment hotter, sooner. They are small 
in size, light in weight, easy to install and maintain. 
They are good for all pressures. Construction is 
stainless steel. 


Prove these advantages in your own plant at our 
expense. Try a Yarway for free. Call your nearby 
Yarway distributor or write direct to... 


YARNALL-WARING COMPANY 


114 Mermaid Avenue, Philadelphia 18, Pa. 
BRANCH OFFICES IN PRINCIPAL CITIES 
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LETTERS TO THE 


EDITORS 


ON USE OF CONSTANTS 

IN HIS ARTICLE on Engineering 
Constants (Power ENGINEERING, Oc- 
tober, 1950, p. 82) Mr. Engelman 
states that many persons have 
“trouble or great inconvenience in 
using formulas with constants, so 
frequently found in engineering 
handbooks.” No truer words were 
ever written and the sad part is that 
the formulas were written as they 
were in the belief that the form 
would enhance their convenience. 
The difficulty lies in the fact that a 
very large number of such formulas 
violate the basic principles of di- 
mensional analysis. 

Outside of the purely mathemati- 
cal equations, such as those of trig- 
onometry, the formulas are physical 
equations. A physical equation ex- 
presses the relationships existing in 
some particular phenomenon. Physi- 
cal equations may be. empirical or 
rational but, if they are to be cor- 
rect, they must be homogeneous in 
their dimensions. What is meant by 
homogeneity of dimensions may be 
illustrated by some examples. 

The Williams and Hazen formula, 
for the head-drop in a pipe, with 
the value of the constant C taken 
as 100 and the value of the hydraulic 
radius, R, for round pipes, can be 
reduced to: 


0.002068 (Q)!-* 


where 
H,; is in feet 
Q is in gallons per minute 
d (diameter) is in inches 


If the equation is written for the 
dimensions alone, thus: 


in. 

it is seen at once that the two sides 
of the equation are completely in- 
compatible. No manipulation of the 
right side will yield feet which is 
the dimension of the left side. The 
formula will give the correct numer- 
ical result but the equation itself is 
not homogeneous as to dimengions 
and, therefore, is dimensionally in- 
correct. 

The Darcy equation for the, head- 
drop in pipes is written: 


H, 


where 

H, is in feet, 

f is a dimensionless constant 
akin to the coefficient of 
friction, 

L is in feet, 

D is in feet, 


Ve 


V is in feet per second, 
g is in feet per second*. 


Written in terms of the dimensions 
alone, this equation appears as 


ft® 

ft 
sec- 


from which it may be seen that the 
right side reduces to feet and, hence, 
is completely compatible with the left 
side. The f was omitted from the 
dimensional equation because it is 
dimensionless and so has no bearing 
on the dimensions of the right side. 
From this it is clear that the Darcy 
equation is homogeneous and, there- 
fore, correct. 

It is amazing to find how few 
engineers realize exactly what is 
implied in equations containing 
dimensions. Five feet is not five 
times a foot; five feet is a distance 
which is five times as large as the 
unit of measurement, the foot. The 
number 5 is the ratio between the 
measured distance and the unit of 
measurement and, hence, is a pure 
number; it has no dimensions. 

No purely arithmetic number can 
be used to operate on another num- 
ber unless it too is a pure number. 
Since a ratio is a pure number it 
may be operated on by other pure 
numbers such as sin or log. 

If 550 lb is raised through a dis- 
tance of 600 ft we say that 330,000 
ft-lb of work have been done. We 
should write the expression in this 
form: 


(550 & 600) 
numbers 


(ft Ib) 


dimensions 


keeping the pure numbers and the 
dimensions as separate items. If this 
work had been done in one minute 
then we would have, 


(550 600) (ft = lb per min) 
and if this is divided by the con- 


stant for horsepower we arrive at, 


(330,000) . (ft < lb per min.) 10 
(33,000) © (ft * Ib per min.) 
which is a pure number expressing 
the ratio between the measured 
quantity and the unit of measure- 
ment, in this case, defined as a 
horsepower. 

In many of the handbook equa- 
tions, important dimensions have 
been submerged in the “conversion 
constants” and this is the very thing 
that causes all the trouble. It is only 
by being constantly aware that all 
numbers, in a physical equation, are 
pure numbers (expressing the ra- 
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THE FLUX ALGEBRA— 
A CORRECTION 


Our attention has been di- 
rected to several typographical 
errors in the article “The Flux 
Algebra” By William O. Or- 
dinanz which we published on 
page 62 of the August issue. 
These are as follows: 

Page 62 left column, 14th line 
from below, per deg. K should 
read per deg. 

Page 63 left column, 12th line 
from below. + 3 
should read 

Page 65 right column, ith ‘line 
from below, boiler tubes should 
read boiler tubes Ft. 


tio between the measured quantities 
and the units of measurement) and 
by strict attention to homogeneity of 
dimensions that one can eliminate 
confusion and avoid serious errors. 

F. W. Keator 


7-LEAGUE GLOVES 


THE REFERENCE on page 73 of the 
October issue to valves in inaccessi- 
ble places, and the remedies there- 
for, set me to overhauling my 
memory on this subject, with the 
result that I am sending two sketches 
about a job I assisted in laying out. 

During the war days, between the 
necessity of getting a new turbine 
into service in our plant in the 
shortest possible time and the diffi- 
culty of obtaining the necessary ma- 
terials, extension valve stems were 
run vertically. from five valves 
through pipe sleeves to floor stands 
on the operating floor above. While 
satisfactory for operating the valves, 
the promiscuous locations of the 
floor stands gave a very messy ap- 
pearance to the turbine room, and 
blocked the passage between the 
end of the turbine and the turbine 
control board. 

When the construction rush was 
over and materials were readily 
available, it was decided to relocate 
the floor stands and install exten- 
sion controls. As four more turbines 
were ultimately to be installed in 
this plant, with their shafts parallel, 
the floor stand arrangement for the 
first turbine was to be standard for 
the entire power plant. 

The valve stand for the 6-in. con- 
densate recirculating globe valve 
was on a line 2 ft back from the 
steam end of the turbine. As this 
was a very satisfactory location, it 
was decided to relocate the other 

(Continued on page 90) 
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National Container 
625 th Plaut at Tomahawk 


New 625 psi steam generating unit, together with 5000-kw double extraction 


condensing turbine generator, makes it possible for the power plant at the 
Tomahawk, Wisconsin, Kraft Board Mill of the National Container Corp. to 
produce all steam and electricity needed during normal operation. A feature 
of the new installation is the very complete feedwater treating system employ- 


ne Nattonat Container Corp. of 
Wisconsin, located at Toma- 
hawk, Wisconsin, is part of a 
national organization—The National 
Container Corp., with board mills at 
Jacksonville, Florida Big Island, 
Virginia; and Ontonagon, Michigan 
in addition to this mill at Tomahawk, 
Wisconsin. There are also sixteen 
box plants, which convert the board 
into corrugated shipping containers, 
located at strategic points through- 
out the country 

In the manufacture of pulp and 
paper, there is a tremendous demand 
for electric power and process steam 
We use process steam at two pres- 
sures: 150 |b for cooking wood « hips 
and 50 |b for drying the board and 
for heating the mill 

Until recently, process steam was 
provided by 


ing @ new method of sludge recirculation in the lime-soda ash softener 


By J. E. HOEFT, Power Plant Superintendent’, National Container Corp., Tomahawk, Wis. 


1. Four Wickes vertical, water 
tube boilers rated at 12,000 Ib 
of steam per hr. Three (Nos. 
1, 2 and 3) are fired with Hoff- 
man Firite spreader stokers 
and one (No. 4) with a Com- 
bustion Engineering Type E 
Underfeed stoker 
One Babcock & Wilcox Type H 
Sterling boiler (No. 6), rated at 
30,000 |b of steam per hr and 
fired with Hoffman Firite 
spreader stokers 
3. One Babcock & Wilcox Type H 
Chemical Recovery Unit (Boil- 
er No. 5), rated at 75-ton ca- 
pacity (26,300 lb steam per hr). 
All steam was generated at 150 
psig and the 50 lb steam was made 
up through pressure reducing valves. 
Roughly, a third of the process steam 
was generated by burning Waste 


Heat fuels. That is, bark and wood 
refuse burnt in either boilers 4 or 6 
and black liquor burnt in the Chem- 
ical Recovery Unit boiler No. 5. 

Electric power was obtained from 
our Hydro Electric Plant at Grand- 
mother Dam on the Wisconsin River, 
rated at 3600 kw with the rest of 
the demand being purchased from 
the Wisconsin Public Service Corp. 

Early in 1948, plant expansion to- 
gether with obsolescences of boilers 
1, 2, 3 and 4 dictated the need for 
additional steam and electric gener- 
ation. A careful study showed the 
need of 5000 kw generation. Accord- 
ingly, a 6250 kva double extraction 
condensing turbine generator with 
extraction pressures of 150 and 50 
psig to provide process requirements 
was installed. 

To meet the additional steam re- 


Registered Profesisonal 
Engineer 


Fig. |. A view of the 
boiler front of the new 625 
psi unit. This is a 90,000 Ib 
per hr boiler fired by a 
Firite spreader stoker. This 
boiler alone produces the 
high-pressure steam for the 
new 5000-kw turbine-gener- 
ating unit 
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quirements for electric generation 
and process demand, a 90,000 lb per 
hr boiler, 700 lb design pressure, 
700 F total steam temperature was 
installed (boiler No. 7). This boiler, 
with its watercooled furnace, is de- 
signed to burn any good grade of 
bituminous coal. 

Going to high pressure steam gen- 
eration, with 36 per cent make up 
water and using Wisconsin River 
water for make up, necessitated a 
good feedwater treating system. 
Upon the recommendation of our 
feedwater consultants, Hall Labora- 
tories, we installed a Hot Lime-Seda 
Ash softener with preliminary clari- 
fication and with a secondary phos- 
phate softener. 

A complete new coal handling and 
storing system was also installed. 

The new power plant, shown in 
Fig. 9, is of brick and steel con- 
struction. It contains the old boilers 
still in service, the new high pres- 
sure boiler, the new turbine gener- 
ator, the feedwater treating system 
and the coal handling equipment. 
This building and the equipment 
was built around three sides of the 
old Boiler Room and then tied into 
the old plant without interfering 
with production. 

The various boilers and turbines 
are connected with steam headers as 
indicated in Fig. 5. In all, there are 
seven boilers including the recovery 
unit operating at three different 
boiler pressures. However, most of 
the load is carried by the new high 
pressure boiler. Normally, boilers 4 
and 6 are also kept in operation since 
they are equipped to burn bark and 
since No. 6 is the only one designed 
at a high enough pressure to sup- 
ply the new 185 psig process steam 
requirement. Boilers 1, 2 and 3 are 
retained as standbys and are used 
during high load periods only. 

The four old boilers — numbered 
1 to 4 — as well as the recovery 
unit No. 5 all generate at 150 psig 
and operate in parallel with the 150 
lb extraction point on the turbine 
generator. This 150 psig system feeds 
a process steam line; a 300 hp tur- 
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bine driving a high pressure boiler 
feed pump; the two paper machine 
drive turbines (350 hp and 400 hp). 
Very close pressure control is neces- 
sary on this header. This is main- 
tained by the extraction governor on 
the turbine. 

The three mechanical drive tur- 
bines, fed by the 150 psig system, 
exhaust into the 50 psig system. The 
balance of the 50 Ib steam require- 
ments is supplied by the 50 lb ex- 
traction point on the turbine gener- 
ator. Here, too, very close pressure 
control is maintained by the extrac- 


tion governor, Some 50 Ib steam is 
passed through a pressure reducing 
valve to 6 lb for water treating. 
However, most of the 6 lb steam is 
made up by flash steam from the 
paper machine condensate returns. 

Boiler No. 6 operates at a pressure 
of 185 psig to supply process steam. 
Excess steam generated by this boil- 
er is bled through a pressure relief 
valve into the 150 psig line. 

Both the 150 and 50 lb extraction 
points on the turbine are fully pro- 
tected against outage or low-stage 
pressures by a 650-150 lb pressure 


Fig. 2. A view in the turbine room showing the turbine control panel at the right and the 
60-cell storage battery at the fer end of the room. The turbine can be seen at the left 


Fig. 3. (Above} Looking at the steam end 

of the new turbine generator unit. This is 

a 6250 kva, machine consisting of a 15-stage 

double extraction, 625 psi, 700 F TT, con- 

densing turbine coupled to a 4160-v, 3- 
phase, 60-cycle generator 


Fig. 4. (Left) Another view in the turbine 
showing the electrical control board and the 
turbine at the right 
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reducing valve and a 150-50 lb pres- 
sure reducing valve. These are used 
during emergency, only, but are nec- 
essary because of the importance of 
maintaining control on these 
header pressures 

The new boiler operates at 650 
psig and supplies steam for the tur- 
bine generator. However, at high ex- 
traction loads this boiler not 
have sufficient capacity to fully load 


lose 


does 


the generator. Our next expansion 
step, the installation of a 650 Ib 


pressure recovery unit, which is now 
in progress, will enable us to operate 
at higher generator loads without 
calling on the old boilers 

The plant electrical demand is now 
largely met by generation with the 
turbine generator augmented 
with generation at our Grandmother 
Dam Hydro Plant, located five miles 
down the Wisconsin River from the 
mill. We still maintain our tie-in 
Ewith Wisconsin Public Service, and 
purchase during periods of 
high plant load or low hydro pro- 
duction. We also produce hydro pow- 
er for Wisconsin Public Service dur- 
ing periods when our mill is shut 
dowr 


new 


pow er 


A simplified diagram of our elec- 
trical shown in Fig 
10. It noted from this that 
our transmission from our hydro 
Plant and our tie with Public Serv- 
ice is at 44 kv. The mill uses power 
at 4160 v and at 440 v. and we have 
transformers between these voltages 
and the 44,000 y The 44,000 
v to 4409 vy are part of 
the old power system. The 44,000 v 
to 4160 was added 
with the new power plant 


connection ts 
will be 


system 
transformers 


transformer 


Our new generator produces pow 


er at 4160-v for transmission to load 


centers throughout the mill. Excess 
generation goes out through the 44 

000-4160-y transformer power 
shortages on the 4160-v system are 
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Fig. 5. Diagram showing the arrangement of the steam system 


made up through the same trans- 
former. Under average conditions, 
the power distribution on the two 
voltage systems is such that very 
little current passes through this 
transformer 
The New Generating Unit 

The new generating equipment 
consists of a 90,000 lb per hr, 700 
psi, 700 FTT Baebeock & Wilcox Co 
boiler, with superheater, and a con- 
tinuous tube type economizer with 
multiple connection to the drum 
This boiler is fired by a Hoffman- 
Combustion Engineering Corp., Fir- 
ite stoker with four distribution 
units and with continuous ash dis- 
charge. Both stoker and grate are 
motor driven but are also provided 


with a Coppus auxiliary turbine. 
Fig. 1 shows a view of this boiler 
front 

This boiler has both forced and 


induced draft fans and is provided 
with a fly ash precipitator. The fans 


ROOM 


CONDENSATE 


are American Blower Corp. fans, 
the forced draft units having inlet 
vane control and driven by a 50 hp 
General Electric motor. The induced 
draft fan has inlet damper control 
and is driven by a 200 hp G-E mo- 
tor. The fly ash precipitator is the 
American Blower Corp., type ST. 


Fig. 7. Hot Process Lime-Soda Ash Softener 
with steam lift for sludge recirculation 


This new boiler is provided with 
Bailey automatic combustion con- 
trol, the control being centered on a 
control panel installed directly in 
front of the boiler 

The following fittings and acces- 
sories are installed: 

Yarway water columns and Yar- 
way tandem blow-off valves. 

Consolidated safety valves 

Bailey, 2-element feedwater regu- 
lator 
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Fig. 6. This shows the general arrangement of the boiler water supply system 
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Edward non-return and other 
small valves 

Powell boiler vent valves 

Ash is handled by an 8 in. Steam- 
atic United Conveyor system. 

A new stack was erected to serve 
the new boiler. This is 8 ft in di- 
ameter, 80 ft high of steel, and is 
supported on the building steel above 
the boiler. This stack also handles 
the gasses from No. 6 boiler. The 
other boilers are still served by the 
old brick stack on the old section 
of the Boiler Room. 


Coal Hardling 


Coal is delivered to the plant by 
railroad and from a track hopper; 
is fed into a pan feeder and then to 
a flight conveyor. Next, a bucket 
elevator carries it to the top of the 
Boiler House where another flight 
conveyor, across the tops of the 
bunkers, delivers the coal into a 370 
ton parabolic bunker. From the 
overhead bunker, it passes through 
a Richardson automatic coal scale 
and then into the stoker hopper 
through a Stephens-Adamson non- 


44900 VOLTS FROM 
wis PUBLIC SERVICE 


44000 VOLT 
wa. BUS 


segregating coal spout. All coal 
handling equipment was furnished 
by Stephens-Adamson. The system 
includes a 24 by 18 in. Knittel flying 
ring type coal crusher. 

To prevent the coal from hanging 
up in the outlets from the overhead 
coal bunker, a distributing cone was 
designed and installed just below the 
discharges from the flight conveyor 
which distributes the coal to the 
bunker. This device, shown in Fig. 
11, has proved very effective. 

Coal is stored in a pile alongside 
the track hopper by a Diesel track 
crane and is reclaimed by bulldozing 
it into the track hopper. There is 
room for about 3500 tons in this 
storage pile. 

Feedwater System 


The feedwater treating system is 
interesting because of its complete- 
ness and, also because it makes use 
of a new method of sludge recircu- 
lation in the hot process softener. 
The entire feedwater treating sys- 
tem was designed by Infilco, Inc., 
and its general arrangement is shown 
in Fig. 6 
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Fig. 8. (Left) A close-up view of the elec- 
trical control panel in the turbine room 


Fig. 9. Exterior view of the new power plant 
at Tomahawk 


Raw make up water first passes 
through an accelator where sus- 
pended solids and color are removed 
by an alum and activated silica floc. 
The clarified water is then pumped 
through primary pressure filters for 
removal of possible floc carryover, 
through the vent condensers on both 
secondary and primary softeners and 
into the primary softener where it 
is brought up to temperature by a 
spray heater. 

The primary softener is a conven- 
tional Hot Process Lime and Soda 
Ash Softener, employing a steam 
lift for sludge recirculation and to 
provide intimate mixing of the raw 
water and chemicals. A_ section 
through the softener is shown in Fig. 
7. The steam lift is similar in princi- 
ple to the well known air lift ex- 
cept that steam is used instead of 
air. Referring to the diagram, steam 
for lifting purposes enters through 
a special nozzle at Point 1 and the 
finely broken up steam bubbles rise 
through the mass of slurry up tube 
2. The mixture of steam and slurry 
in the center tube is, of course, 
lighter than the liquid outside of 
this tube and sets up a pumping ac- 
tion, causing the slurry to overflow 
at the top of tube 2 at Point 3 and 
it then circulates downward as in- 
dicated into the pool of slurry at 
Point 4 and back into the lower 
mixing chamber. 

The raw water, entering at Point 
11, is heated and sprays into a pool 
of slurry at Point 7, and the mixture 
of slurry and raw water flows down 
into the primary mixing chamber 
where chemicals are added at Point 
8. The design is such that a portion 
of this circulating slurry spills over 


(Continued on page 112) 
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Underground Hydroelectric Plants 


Recent data on underground hydroelectric plants, which have been built all over the world, should be of 
considerable importance to American designers . . . They have almost become the ru'e for new plants in 
Europe . . . They are built because they cost less than surface plants at same location, since European 


rock excavation costs are low . 


reason .. 


base-load, peak-load; pumped storage . . 


factors .. 


hydroelectric 
plants installed various 
principally in Europe, 
have recently attracted considerable 
attention in the United States. Engi- 
neers in this country have not used 
them to any great extent although 
it is pointed out that the hydraulic 
turbine draft tube and discharge 
tunnel are often installed in 
excavated from solid rock. However, 
the European other foreign 


countries 


spaces 


underground hydroelectric plants 
are installed entirely underground, 
in spaces excavated entirely from 


solid rock or, as in several cases in 


Italy, in caves enlarged for the pur- 
pose. These underground installa- 
tions include turbines, generators, 


ontrols, transformers—the complete 
generating plant 
Furthermore 
not built underground to protect 
them from aerial bombing or other 
attacks. They were built there be- 


these plants were 


Cutaway mode! showing an installe 


Fig. | 
tion of five $6.000-hp Oecrliton hydroelectric 
underground plant at 
Switrerland 

Engineering) 


generating units in 


Innerthirchen Civil 


(Cc urtety 


. » Protection from attack an added advantage, but not built for that 
. Plant capacities from 31 hp to 2,800,000 kw, heads 17.7 ft to 3540 ft; run-of-river, storage, 
. Swedish plants cost $80 per kw . 
. Experience of 10 yr with Italian plants yields important data on ventilation and illumination 


. . Discussion of operating 
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Fig. 2. Cross-section of underground hydroelectric plant at Agardo, Italy (Courtesy Electric 


cause such construction was cheaper 
Even when costs of ventilating and 
equipment handling are included, 
the lower cost of rock excavation in 
Europe results in a total plant cost 
lower than that of conventional sur- 
face plants at the same locations 


Rapid Development of 
Underground Plants 
Recently a review of 60 under- 
ground hydroelectric plants in vari- 
parts of the world, having a 
capacity of over 7,000,000 kw, 
before the ASCE by 
Joseph D. Lewin', as reported in 
Cwil Engineering. There has been 
rapid development of underground 
power plants all over the world since 
the first one was placed in operation 
at Buchbergmuehle in Germany in 
1907. This indicate their 
basic economic soundness and oper- 
ational advantages 


ous 
total 
was given 


seems to 
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Neither geographic, climatic, nor 
topographic factors seem to limit the 
use of underground hydroelectric 
plants, according to Mr. Lewin. 

All Elevations—aAll Types 

From above the Arctic Circle, 
where the Swedish Porjus and 
Harspranget plants and the Russian 
Niva plant have been built, to south- 
ern Italy, where the Flumendosa 
plant is situated, from the Sulak in 
the eastern Caucasus to the Brom- 
mat and Baton plants in France, 
underground plants spot the globe. 
Even south of the Equator, in Peru 
and Australia, there are such devel- 
opments. Underground power plants 
have been built at all elevations, 
from 7000 ft above sea level to the 
Niva plant just south of Murmansk, 
which discharges below sea level 
into Kandalaksha Bay. The units 
range from a 3l-hp unit in Fried- 
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pression 50 per cent higher than the 
expected tensile stress. The blocks 
~ wear may also be treated with asphalt to 
nitial 
or design cuyd operation, improve their watertightness and to 
Plant Turbines perkw Year reduce friction losses. The thin pre- 
Porjus Francis, hor 0.58 1910 
Brommat Francis, vert 0.32 1932 
Innertkirchen Switzerland 2% Pelton, vert 0.28 
San Giacomo Italy . Pelton, hor ou” 
Provvidenza Italy Francis, hor 0.29 
Lavey Switzerland 130 Kaplen, vert 
Handeck I! Switzeriand isis Pelton, vert 
Harspranget Sweden Francis, vert 
Senta Massena Italy 1505, 
Monte Argento Italy 
Montorio Italy B45 
Verbano Switzerland 73 


stressed linings reduce the required 
excavation and contribute toward 
further savings. 

Underground powerhouses are 
adapted to architectural treatment. 
The domed structures are suited to 
indirect lighting and air conditioning. 
A compact turbine generator unit 
eae coach an has been designed by the Swiss 
: ‘ ; Oerlikon Co. to decrease the over- 


ww 


, Francis, vert 0.33 1952 


igen, Germany, to a 2,800,000-kw 
development on the Snowy River in 
Australia. 

Hydrostatic heads range from the 
17.7 ft head plant at Friedigen to the 
3,540-ft-head development at Tyin 
in Norway. Water quantities vary 
from the 15 cfs at Foce Ponale, in 
Italy, to the 14,200-cfs plant at 
Harspranget in Sweden. 

These plants are built in all types 
of rock, igneous, sedimentary and 
metamorphic. Some are built in ex- 
cellent, hard, sound rocks like the 
granites of Sweden, requiring prac- 
tically no support; a few have been 
built in badly fissured, even disin- 
tegrated rocks, which required sub- 
stantial and nearly continuous roof 
supports. 

There are run-of-the-river plants 
and storage-fed plants; base-load 
and peak-load plants. There are even 
two pumped-storage plants — the 
Swiss Palue and the Italian Cogh- 
inas. No matter how different these 
plants are in regard to size, location, 
layout and operation, they have one 
thing in common. They represent 
the most economical solution for the 
development of power resources at 
the particular site. 

Although underground hydro 
plants are more immune to aerial 
bombardment than surface plants, 
this consideration was not given 
much importance, sinc. he majority 
of them were const befcre 
strategic bombing w: wv 
during the last war. ~-nal 
decision to place plant. m round 
was primarily an economic one. 

Analysis shows that costs are as 
much as 40 per cent less than con- 
ventional surface developments, most 
of the savings being due to shorter 
developments, elimination of pen- 
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stocks and valves, and savings in 
tunnel linings. Rock is utilized as a 
structural material and made to 
carry loads. Underground develop- 
ments require less operating ex- 
pense; there is no painting, no roof- 
ing, no heating, and only a small 
depreciation charge. The cost of ex- 
cavation is 90 per cent of the invest- 
ment. 

Economical European Rock Excavation 


The seemingly paradoxical fact 
that the underground developments 
can be attributed to more economical 
methods of excavating rock in 
Europe. Based on prevailing Amer- 
ican labor costs, it appears that 
European tunneling methods may 
reduce the cost of rock excavation 
by as much as 60 per cent. 

A new development in lining cir- 
cular pressure tunnels is the use of 
prestressed concrete. The lining con- 
sists of precast blocks 1% to 4 in. 
thick, placed in the tunnel to form 
a full ring, which is then prestressed 
by high-tensile-strength steel loops 
or by high-pressure grouting in the 
space between the rock and the ring. 
The concrete is prestressed to a com- 


all height of powerhouses and to 
simplify the support of the unit it- 
self. 

A similar discussion of these 
underground plants was _ recently 
given before the AIEE by Paul E. 
Gisiger*. He presented a table show- 
ing several representative under- 
ground plants, stated that they have 
almost become the rule rather than 
the exception for new developments 
in many parts of Europe. Several 
are now under construction, among 
them Harspranget plant, Sweden, 
285,000 kw; Kilforsen, Sweden, 
240,000 kw; to be finished in 1954; 
Santa Massenta, 284,000 kw and 
Providenza, 150,000 kw both in Italy; 
Bermano plant, Switzerland, 100,000 
kw, about to be started. 


Costs of Swedish Underground Plants 


There is no general rule to deter- 
mine whether or not a station should 
be underground, it was pointed out 
by Rusck and Westerberg in another 
paper’, before the AIEE. In Sweden, 
wherever such plants have been 
built, it was the most economical 
solution of the problem and protec- 
tion in time of war was only an 
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Fig. 3. Temperatures taken in power plant at Cencenighe, Italy, May 27, 1948; Average 
relative humidity 56 per cent (Courtesy Electric Light & Power) 
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Electric Generator 


Operates at 19,000 rpm 


Unique application of Faraday's Disc generator, using liquid mercury jets as 


brushes, and running at 19,000 rpm, develops pulses of current of 50,000 


amperes. Experimental machine developed at Case Institute of Technology 


for possible application in the design of betatrons and other particle accel- 


NE HUNDRED AND NINE- 

TEEN YEARS ago Michael 
Faraday rotated a copper disc edge- 
wise between the poles ot a horse- 
shoe magnet and collec ted a cone- 
tinuous current from it by closing 
a circuit through two rubbing con- 
tacts, one on the periphery and the 
other on the shaft of the disc. This 
was the first electromagnetic gen- 
erator, the forerunner of all our 
great turbine-generators today It 
was a homopolar machine and since 
its field was provided by a permanent 
magnet, and since the current paths 
were not definitely controlled, it was 
extremely inefficient A year later 
H. Pixii developed and constructed 
the first heteropolar machine, and 
provided it with a wire armature 


winding: 
Since then nearly all development 


Fig |. A little flywheel with energy storage 
potentialities over 100 times greater than 
the electrical condenser bank behind him is 
ethibited by Case Institute of Technology 
physicist Robert |. Strough The flywheel 
driven by compressed air is the heart of an 
experimental generator with amating mag 
netic properties 


erators used in nuclear research 


has been along heteropolar lines, 
and while a few homopolar genera- 
tors have been built for special pur- 
poses in recent years, the Faraday 
principle remained little more than 
a scientific curiosity 

During the last two years, how- 
ever, an experimental generator of 
the same type has been built with 
some extremely interesting results. 
Developed by Robert I. Strough, 
Standard Oil Fellow and Instructor 
in the Department of Physics at 
Case Institute of Technology in 
Cleveland, this unique machine has 
brushes of liquid mercury instead of 
solid metal, coil windings that are 
not wound but cast out of solid cop- 
per, and derives its energy from a 
jet of compressed air which whirls 
a copper flywheel at 19,000 rpm. 

The principle behind Strough’s 
generator is that of Faraday’s rotat- 
ing dise generator but in this case 
the energy is so large and the speed 
so great that ordinary brushes could 
not handle the current without great 
loss. Hence, he solved the problem 
by using jets of mercury for brushes. 

This high current generator is 
being studied as a possible energy 
storage system for an air-core beta- 
tron, and as a possible cloud cham- 
ber field supply in nuclear physics 
research. The rotor of the machine 
serves as a flywheel for energy stor- 
age and is driven up to speed, 
between current pulses, by means 
of compressed air jets acting on tur- 
bine buckets cut in the rotor, The 
present model employing a 5% in 
diameter rotor weighing 11 Ib will 
store up 64,000 joules at 30,000 rpm 
quite safely 

To obtain the negative resistance 
characteristic necessary for current 
build-up in the machine, it is essen- 
tial that the brush resistance be kept 
very small. For this reason a brush 
system using mercury flowing be- 
amalgamated surfaces was 
investigated. Static model tests 
indicated that such brushes may be 
operated at current densities of the 
order of 10,000 amperes per square 
centimeter with a contact resistance 


tween 


Faraday discovering the principle of the 
electric generator in 1831 


of the order of a few micro-ohms 
per square centimeter. 

Later, dynamic tests indicated 
even more satisfying results. In 
these tests it was found that with 
the air supply available at the time, 
the maximum speed of the rotor is 
about 20,000 rpm. The critical speed 
of the rotor was found to be 15,000 
rpm. At 19,000 rpm, a magnetic field 
of 4000 gauss is developed in the 
center of the dise and the current 
developed is about 50,000 amp. The 
generated voltage, however, was 
only 2.5 volts. 

The machine operates with a short 
circuit, that is, no current is drawn 
off, the magnetic field being the im- 
portant consideration. The current 
pulse lasts about 0.33 second. 

The present model of the machine 
was developed only for study, not 
for practical use. Its purpose is quite 
different from that of conventional 
generators. The latter are designed 
for the steady, efficient production 
of power at ordinary levels, while 
the new machine is designed for the 
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Fig. 2. Seated on a heavy steel protective barricade, Robert |. Strough, Case Institute of 


Technology physicist, adjusts his whirling-disc generator. The paradoxical machine has no 
iron in its magnetic circuit, uses “brushes” of liquid mercury, and is run by compressed 
air. At its heart is 5!/2 in. beryllium-copper flywheel which whirls at 17,000 revolutions per 
minute to develop a magnetic field over 6000 times as intense as that of the earth 


production of short pulses of ex- 
tremely high power. Its output is 
similar to the discharge of a high 
capacity condenser which has been 
charged at a comparatively slow 
rate. When such a condenser is 
short circuited all the stored energy 
is released in one high-current 
pulse. In the case of the Strough 
generator, it is the kinetic energy 
stored up in the rotating disc that is 
released. In this respect a compari- 
son of the Strough generator with a 
condenser is rather remarkable, as 
shown by the photograph, Fig. 1. 
The little dise in Mr. Strough’s 
hands has energy storage potentiali- 
ties over 100 times greater than that 
of the large bank of condensers 
shown beside him. 

The simple, solid disc rotor is ideal 
from an energy storage standpoint. 
Having no windings which might 
displace, it can be operated safely 
at very high speeds. The geometry 
of the disc generator is ideally suited 
to the use of its magnetic field be- 
cause the field is out where it is 


available. The stator consists of but 
one turn, necessitated by the fact 
that the rotor is a disc. 

The 5%4-in. disc of the generator 
is made of beryllium-copper, an 
alloy almost 98 per cent copper but 
as strong as tool steel. The maxi- 
mum field obtainable with this type 
of machine is not limited by the 
saturation induction of iron to 20,000 
gauss or so, but may theoretically 
reach much higher values since no 
iron is required for its operation. 
Elimination of the iron reduces the 
weight and brings the cost of a ma- 
chine for producing a given volume 
of field below that for conventional 
generators and magnets. Of course, 
the generator is suited only to the 
production of fields of short dura- 
tion. Energy is stored slowly and 
expended rapidly. 

The only limiting factor in the 
Strough generator’s capacity is the 
speed at which the disc will rotate 
before it flies apart. To prevent an 
accident if the dise should shatter, 
the experimental model is sur- 
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rounded by a heavy barrier of tim- 
bers and steel, and special equip- 
ment has been provided to dispose 
of the poisonous mercury vapor de- 
veloped. In sharp contrast to this 
huge protective barrier is the small 
portable air compressor which pro- 
vides the motive power for driving 
the disc. 

The generator was built as a lab- 
oratory experiment to test hypoth- 
eses developed by Strough and 
former Case student Richard Gar- 
win in their Ph.D. thesis work under 
the direction of Professor E. F. 
Schrader of the Case Department of 
Physics. Strough sees a possible role 
for the machine as the magnetic core 
of a betatron or other type of par- 
ticle accelerator. If such a machine 
could be worked out, it could save 
thousands of dollars worth of energy 
storing equipment, such as whole 
rooms full of condensers and tre- 
mendously costly magnets which are 
the bulk of most accelerators. 


DETROIT EDISON TO BUILD 
NEW GENERATING STATION 


DeraiLep PLANS for a new 400,000 
hp electric generating plant to be 
built on the St. Clair River front, 
midway between Marine City and 
St. Clair, have been announced by 
The Detroit Edison Co. 

Paul W. Thompson, Edison vice- 
president in charge of engineering, 
said the cost of the new plant to- 


gether with lines and other facilities > 


for transmission and distribution, 
would run to “more than 
000.” Construction probably will 
begin early in December. 

This major addition to Michigan's 
industrial and domestic power sup- 
ply will be known as the St. Clair 
Plant. 

The new plant will be equipped 
with two steam-turbine generators 
with “nameplate ratings” of 125,000 
kw each. Actual capability of the 
plant will be in excess of 300,000 kw. 

Completion of the project, sched- 
uled for the end of 1953, will bring 
the Edison Company’s total capacity 
to more than 2,600,000 hp. The pro- 
gram will not only add greatly to 
defense production power reserves 
in Michigan’s key industrial area, 
but also will make extra power 
available in the state’s Thumb Dis- 
trict when and if needed. 

e two new turbine generators 
already have been ordered, Thomp- 
son announced. One is being built 
by the General Electric Co. of 
Schenectady, the other by the Allis- 
Chalmers Manufacturing Co. of Mil- 
waukee. 

The machines are designed for 
high fuel economy. The boilers will 
be fired with pulverized coal, and 
stacks will be equipped with electro- 
static dust collectors to assure clean 
operation. 

Site of the new plant is a 423-acre 
tract flanking the St. Clair River 
about 50 miles northeast of down- 
town Detroit. 
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Cushing, Oklahoma, Diesel 
Plant Fuel Cost Under 2 Mills 


Installation of new Dual-Fuel Engine and conversion of older engines to use 
of natural ges brings the total plant fue! cost well under two mills per kilowatt- 


hour. Electric rate schedules range from a maximum of 6 cents to a minimum 


NEW dual-fuel engine is pro- 
ducing power in the Cushing, 
Oklahoma, municipal plant for a 
total fuel cost weil under 2 milis per 
kwh. The result is additional profit 
for a plant that already has earned 
more than a million dollars 
The achievements of dual-fuel 
equipment in this power station are 
particularly noteworthy because the 
plant is ideally located for the eco- 
nomical operation of oil-burning 
diesels. The oil refinery which sup- 
plies fuel to Cushing is just across 
the street from the plant and fuel is 
pumped directly from refinery stor- 
age tanks to plant storage tanks 
without any transportation costs. As 
a result, this plant currently pays 
leas than 6 cents a gallon for a 36 
API gas oil, and the margin for sav- 
ing, even with cheap natural gas, is 
much smaller than in the average 
plant 


of | per cent per kilowatt-hour. Conversion is cutting costs $20,000 a year 


Yet, with the development of 
modern dual-fuel prime movers, it 
became evident to Cushing engi- 
neers that important savings could 
be effected by conversion to natural 
gas. First step was the conversion 
in November 1948, of the four Mc- 
Intosh & Seymour diesels then in 
service, three 750-hp and one 1170- 
hp engines. Although the converted 
units required 21 per cent pilot oil, 
the total cost of fuel per kwh was 
cut from an average of 5.23 mills 
in the fiscal year ending June 30, 
1948, to an average of 3.96 mills the 
following year. This figure has been 
improved and peak performance of 
these units gives a cost of only 23 
mills 

When the expanding load made 
further plant expansion imperative, 
it was natural for Cushing officials 
to seek an efficient dual-fuel engine 
capable of affording a maximum re- 


Fig. |. The new Fulton engine drives an Electric Machinery generator with chain-driven 
exciter. Also visible in this picture are the Woodward governor and the Electric Auto-Lite 
thermometer 


turn for every dollar spent on fuel. 
Also, the city’s engineers wanted a 
slow-speed, heavy-duty prime 
mover that could be depended on 
for unfailing service over a long 
period of years. Their choice was a 
four-cycle, six-cylinder Fulton en- 
gine of 17%-in. bore and 24%-in. 
stroke, rated at 1420-hp at a slow 
277 rpm. This supercharged engine 
is designed to run on natural gas 
with just 7 per cent pilot oil. It 
can, of course, also operate as a full 
diesel. 

The engine was installed in June, 
1949, and a thorough field test was 
conducted August 22nd by the engi- 
neering firm of V.V. Long & Co. The 
accompanying table gives a detailed 
report on that test, including load, 
consumption of fuel oil and natural 
gas, cooling water pressures and 
temperatures, exhaust temperatures, 
lube oil pressures and temperatures, 
piston cooling oil temperatures and 
other significant performance data. 
The percentage of total Btu require- 
ments supplied by the pilot oil var- 
ied with the load from an exception- 
ally lean 5.1 per cent to a moderate 
8.5 per cent. Thermal efficiency was 
good, with Btu consumption always 
lower than the guarantees. Here is 
the comparison for dual-fuel oper- 
ations: 


Load Btu Per Bhp Hr. 


Test 


Guarantee Performance 


7900 6848 
¥, 7200 6356 
Full 6800 6095 


In actual operation, this efficiency 
level has meant a total fuel cost 
close to 1.75 mills per kwh. As a 
result, the new engine is kept in 
continuous operation except for nec- 
essary servicing. When the writer 
visited the plant, the valley load was 
about 600 kw, which would have 
provided a better load factor for the 
1170-hp unit, but the superior econ- 
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Fig. 3. (Right) In- 
cluded in this close- 
up ere the Manzel 
cylinder lubricators, 
the Brown exhaust 
egy the Cuno 
ube filter and the 
Nugent fuel filter 


omy of the new unit made it de- 
sirable to run the 1420-hp engine 24 
hrs a day with loads varying from 
60 to 80 per cent. 

It is expected that the new engine 
will produce more than half the 
plant’s total annual energy output of 
10,000,000 kwh. In all, the switch 
from straight diesel to dual-fuel has 
meant a fuel saving of about $20,- 
000.00 a year. 

Design of the Fulton's fuel system 
provides for accurate control of both 
gas and intake air to insure proper 
balance and good combustion at all 
loads. The gas reaches the plant at 
20 psi, is reduced by a regulator to 
12 psi and is carried to the cylinders 
by a header. At each cylinder there 
is a gas admission valve activated 
by a rocker arm from a cam shaft. 
Governor linkage turns a_ shaft 
which controls the effective opening 
of the valves and thereby the amount 
of gas admitted to the cylinders. 

Intake air passed first through a 
governor-controlled admission valve, 
then through a filter and silencer 
to the exhaust-driven turbo-charger. 
To achieve swift, sensitive control, 
the air valve is actuated by a com- 
pressed air system. A ‘%4-in. line 
from the starting air bottle at 200 
psi carries air through a regula- 
tor where pressure is reduced to 65 
psi, then to a governor-controlled 
actuating valve which operates the 
air intake valve. Reaction to changes 
in load is almost instantaneous. 

If gas pressure fails, lube pressure 
moves a piston altering governor 
linkage and automatically switches 


Fig. 2. (Left) For 
dual-fuel operation 
intake air is con- 
trolled by the gover- 
nor by means of air 
operated valves. This 
shows the control 
mechanism, the Air 
Maze air filter and 
silencer and the 
Eiliott-Buchi turbo- 
charger 


Fig. 4. In addition 
to continuous filtra- 
tion, lubricating oil 
is put through this 
Hilco oil reclaimer 


the engine to full dependence on 
diesel oil. 

For normal dual-fuel operation, 
pilot oil is regulated at about 7 per 
cent of full-load fuel requirements. 
Fuel oil is pumped through waste- 
packed filters to storage, then to 
elevated day tanks in the engine 
room and finally by gravity through 
bag-type filters to the engines. 

Handling of lubricating oil has 
been notably successful in this plant 
and seems destined for even better 
records. The horsepower-hours per 
gallon of lubricating oil consumed 
in the year ending June 30, 1949 
was 6057, but the plant reports that 
the new engine is running 8500 hp hr 
per gal of lube consumed. 

Needless to say, all lube is re- 
claimed and none is discarded. Oil 
is pumped continuously from engine 
sumps through a fuller’s earth filter 
and back to the sumps. The filter 
serves all the engines and is switched 
every 8 hours. In addition, there is 


Principal Equipment Serving New 
Engine, Cushing, Okla. Municipal 
Power Plant 
Four-cycle, six-cylinder, 17%2 X 24%- 

. 1,420-hp, 277 rpm, dual- 
Generator: 1250 kva, 1000 kw, 2400 v, 3- 
phase, 60 cycle synchronous generator. 
Electric Machinery Co. 
Turbocharger: Elliett-Buchi. The Elliott Co. 
Governor: Woodward Goverrer Co. 


oll: Rubilene Heavy. Sinclair Re- 
fining Co. 


lube filters: The Hilliard Corp. 


Turbo lube filter: Wm. W. Nugent Co. 

Cylinder lubricators: Monzel Brothers. 

lube cooler: Graham Mfg. Co. 

Auxiliary lube pump: Tuthill Pump Co. 

Fue! oil filter: Wm. Nugent & Co. 

Cooling water pumps: Fairbanks, Morse & 
Co. 


Cooling towers: Marley Co. United. 

Starting air pr : Worthington Pump 
& Mach. Corp. 

Intake air filter and olencer: Air Maze Corp. 

Piston rings: Ameri d. The Kop- 
pers Co. 

Exhaust pyrometer: Brown Instrument Co. 

Thermometers: Electric Auto-Like Co. 


an oil reclaimer which combines 
fuller’s earth filtration with an elec- 
tronic vaporizer to eliminate water 
and fuel dilution. This unit, too, 
serves all the engines and usually 
is switched at 24-hour intervals. Oil 
samples are sent in for laboratory 
analysis every six months and the 
reports always show the oil as good 
as new with no acid, sedimentation 
or residue. Consequently no oil 
change has been made in 12 years. 
Further evidence of successful lu- 
brication is the absence of stuck 
rings and the small cylinder wear. 

All bearings of the new engine are 
lubricated by a pressure system 
which also supplies oil to cool the 
pistons. Included in the system are 
an engine-driven pump and a shell- 
and-tube oil cooler. Cylinders are 
supplied with oil by force-feed lu- 
bricators. The only new oil added 
goes into these lubricators; none 
ever is added directly to the crank- 
case supply. 
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i : Ges Regulator: Emco. Pittsburgh Equitable 
Fuel meters: Pittsburgh Equitable Meter Co. 
4 @ Lal; lube simer: The Hilliard Corp 
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Fig. 5. Erterior view of the Cushing Municipal Power Plant 


Duplicate equipment insures ade- 
quate cooling for the engines. All the 
prime movers tied in to dual 
cooling water headers either of 
which can handle the entire plant 
Water is circulated through the en- 
gine jackets and through the coils of 
two induced-draft cooling towers by 
five motor-driven centrifugal pumps 
while an equal number of pumps 
handle raw water for the towers 
Four new 800 gpm centrifugal pumps 
were installed with the new engine 
City water is used for makeup and 
receives further treatment before 
introduction into the jacket supply 

The plant has been enormously 
profitable despite rate schedules 
which range from a maximum of 6 
cents to a minimum of 1 


cent per 
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kwh. This compares with a maxi- 
mum rate of 11 cents per kwh, which 
prevailed when first action was taken 
to develop a municipal plant 


Fig. 6. 


water is 


Cooling 
circulated 
through these in- 
duced draft cooling 
towers, one a United 

the other a Marley 
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Official reports for the fiscal year 
ending June 30, 1949, show an in- 
come of $285,872.92 and expenses 
(including administration, genera- 
tion, distribution and fixed charges) 
of $157,894.31, leaving a net gain of 
$127,978.61. The balance sheet shows 
a total surplus of $1,282,311.74, accu- 
mulated since the plant was started 
in 1936. 

Impressive as these figures are, 
they gain by translation into com- 
munity benefits. This city of 10,000 
population has unusual! cultural and 
recreational facilities. There is a 
$150,000.00 swimming pool and an- 

other is planned. There is one con- 
crete stadium for baseball and an- 
other for football. There are a large 
modern library, air conditioned mu- 
nicipal buildings, a new fire house. 
To top it all, the city is tax-free 

With its new engine producing 
power for a total fuel cost of just 
1.75 mills, this fast-growing prosper- 
ous community can look forward to 
greater profits and further benefits 
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Fig. 1. Exterior view of the new Measure- 
ments Laboratory of the Gener-! Electric 
Co. Meter and Instrument Divisions at 
Lynn, Mass. The 5-story brick, steel and con- 
crete building houses complete facilities for 
applied research, product development and 
design in the field of measurements. The 
building was designed by J. Gordon Turn- 
bull Inc. of St. Louis and built by the 
Thompson-Starrett Co. of New York City 


N OCTOBER 30, the General 
Electric Co. officially opened its 
new measurements laboratory, be- 
lieved to be the most modern and 
best equipped of its kind in the 
world. It is located at Lynn, Mas- 

sachusetts, 
As pointed out by H. E. Strang, 
divisions manager, this laboratory 
represents the ultimate in facilities 
devoted exclusively to the develop- 
ment of new measuring devices, and 
the critical analysis and improve- 
ment of designs already on the pro- 
duction lines. Two major objectives 
guided the company in designing 
Bi and equipping the new laboratory: 
oe (1) to provide the best possible tools 
‘sy for the staff of more than 300 meas- 
; urement specialists; and (2) to re- 
move all physical barriers from co- 
ordination and integration of their 

work 

i These goals were achieved by 
a making the latest specialized labo- 
ratory apparatus and all required 
electrical and mechanical services 
readily access‘ble to all specialists, 
and by allotting them ample space 
in light, comfortable, semi-private 
ra workrooms. Unlimited mechanical 
Hd and electrical services have been 
Wy made available to all work areas 
y through a complete system of pipes 
and bus ducts suspended from the 
corridor ceilings. Mechanical serv- 
ices include hot and cold water, vac- 
uum, process steam, nitrogen, oxy- 
gen, high pressure air, city gas, and 
to two areas where it is used in 
quantity, low pressure air. Electrical 
power for general use is served to 
rooms on each side of five floors 
from a modern power distribution 
center in the basement. This service 


December 


G-E’s New Measurements 
Laboratory at 


offers direct current at 125 volts and 
alternating current at 240 volts, 3- 
phase, and 208/120 volts single 
phase. Special power services are 
available storage batteries, 
banks of motor-generator sets and 
specially designed electronic power 
supplies for all the range of meas- 
urement applications from micro- 
volts to kilovolts and from micro- 
amps to kiloamps. 

To keep a constant check on the 
calibration of testing equipment, a 
set of primary standards, equivalent 
to those at the Bureau of Standards 


Fig. 2. (Below) Unlimited mechanical and 
electrical services are available to engineers 
and technicians. This view of one of the 
lab's work areas shows the conveniently 
located taps for hot and cold water, vacuum, 
process steam, nitrogen, oxygen, hydrogen, 
high-pressure air and city gas 
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Lynn 


in Washington, is maintained at the 
laboratory. The applicable standards 
include time, temperature, resist- 
ance, and volts. The standard cells 
used to maintain the value of the 
volt as well as the standard ohmic 
resistances, are contained in a heavi- 
ly insulated oil bath held at con- 
stant temperatuare. 


Fig. 3. (Above) 
Showing the bus 
ducts and some of 
the piping services 
in the corridors. 
Here a technician 
switches an electri- 
cal connection to 
the instrument test- 
ing areas 
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During the past five years a change of fundamental significance has come into the field 
of exciter practice for large electric generators. This is the change from the use of con- 
ventional excitation systems to those using the static-magnetic type of regulators. The 
static-magnetic regulator is a relatively new device under the sun, yet its advantages are 
so obvious that in a few short years they have become widely accepted in the industry. 
Last March, it may be recalled we presented an article dealing with the maintenance of 
these regulators. Now, we present this article telling what they are and exactly how they 


TATIC-MAGNETIC regulators 
were developed to meet the need 
for regulating equipment which 


would give maximum reliability in 


service, and which would require 
minimum maintenance throughout 
its useful life. These characteristics 


reg- 
and present to an ap- 

greater degree than in 
electromechanical or 


are inherent in static magnetic 
ulators 

preciably 
conventional 
electronic regulators. Therefore, it is 
logical that this modern type of reg- 
ulating equipment has gained initial 
importance in commercial use in the 
power generation field where relia- 
bility and maintenance carry un- 
usual significance. Here, static- mag- 
netic regulators first appeared as 
voltage regulators for large synchro- 
nous machines, and in of the 
fact they became generally availa- 
ble to the industry only a little over 
5 yrs. ago, they have already been 
widely accepted for new central- 
station voltage-regulator applica- 
tions. A big proportion of the larger 
generators and synchronous 
densers purchased during the post- 
war period have been provided with 


are 


spite 


con- 


voltage regulators, 
that most voltage 


with 


static-magnetic 
and it is probable 
regulators sold today for 
lerge synchronous machines are of 


use 


operate by the same author 


Static-magnetic regulators gener- 
ally employ transformers, conven- 
tional reactors, and saturable re- 
actors as the chief elements from 
whose characteristics a regulating 
function is obtained. These ele- 
meats are physically static; that is, 
they function without movement. 
Furthermore, they are magnetic de- 
vices in that they employ the char- 
acteristics of magnetic materials. 
The name “static-magnetic” has 
been derived from these two fea- 
tures, and serves to clearly distin- 
guish this type from the other 
conventional types of regulating 
equipment. Other components com- 
monly used in static-magnetic regu- 
lators metallic recti- 
fiers, and capacitors, all of which are 
static devices. Adjustment in 
service is usually accomplished with 
semistatic components such as rheo- 
stats, variable transformers, apd tap 
switches 

Amplidynes, or special direct-cur- 
rent generators with unusually great 
amplification factors and high speeds 
frequently used 
magnetic regulators 
in applications involving 
This association has 
become that where am- 
plidynes are used with this type of 


are resistors 


also 


ot response are 


with stati 
particularly 
large machines 


so common 


this new type regulator they are usually con- 
ac 
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Voltage regulating system for small generators 


sidered as a part of the regulator 
and are often supplied in this man- 
ner. In such cases, the regulator and 
amplidyne are called a static-mag- 
netic amplidyne regulator. 

The major functions of a static- 
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Fig. 2. Error detection circuit characteristic 


magnetic regulator are the same as 
those which must be provided by 
any other type of regulator. The 
first function consists of the detec- 
tion of an error or change in the 
regulated quantity. Since the error 
detection circuits must operate at 
exceedingly low power levels, due 
to practical design factors such as 
size, power consumption, cost, and 
accuracy, the error signal provided 
by the error-detection circuits must 
be amplified to make it useful with 
ordinary rotating machines. There- 
fore, the second function consists of 
the amplification of an error signal. 
Furthermore, because the responsi- 
bility for operation of the complete 
regulating system without hunting 
or objectionable oscillation is as- 
signed to the regulator, its third 
function is to provide system stabili- 


ty. This is usually accomplished 
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By W. A. HUNTER 
Control Division, General Electric Company 
Schenectady, N. Y. 


with separate stabilizing circuits, 
but in some cases may be achieved 
by appropriate design of the error 
detection and amplifying circuits. 
Recognition of the three basic func- 
tions of error detection, amplifica- 
tion, and stabilizing permits ready 
functional classification of the vari- 
ous circuits of a static-magnetic reg- 
ulator. Such functional classification 
allows individual consideration of 
circuits associated with each of the 
basic functions, thereby greatly fa- 
cilitating comprehension of the oper- 
ation of the complete regulator. This 
technique is employed here in de- 
scribing several typical regulating 
systems which include static-mag- 
netic regulators. 
Classification of Circuits 

Circuits are classified according to 
principal function, and where a cir- 
cuit has more than one function, 
only the principal function is men- 
tioned. This procedure is used to 
promote clarity and simplicity, but 
it must be remembered that the cir- 
cuits of static-magnetic regulators 
frequently have more than one 
function. This is particularly true 


AMPLISTAT OUTPUT CURRENT 


TO GEN FIELO amps 


AuUPLISTAT CONTROL CURPENT 
FROM ERROR DETECTION CIRCUIT~ ma 


Fig. 3. Amplistat characteristic 
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for the stabilizing function which is 
often influenced by all of the regu- 
lator circuits. 

The term regulating system is 
used to describe all of the elements 
associated with the regulating func- 
tion. These include not only the reg- 
ulator, but all of the devices and 
machines which it controls to ac- 
complish the desired result. The 
term regulator is used to describe 
that portion of the system which is 
not required for manual or non- 
automatic control of the major ele- 
ments or machines, but which has 
been provided to secure automatic 
control of these elements. Such use 
of the term regulator is somewhat 
arbitrary since this rather loose defi- 
nition cannot always be applied in 
practice. But the term has gained 
general usage on this basis over the 
years during which regulating sys- 
tems have been employed. Its prac- 
tical value lies mainly in serving as 
a convenient means for identifying 
the portion of the regulating sys- 
tem which is conceived and largely 
designed by the regulating-system 
design engineer, and supplied by the 
regulator manufacturer. 

The first static-magnetic regula- 
tor which will be considered is not 
typical of equipment used in the 
power generation field, but its de- 
sign makes it particularly suitable 
for describing the important features 
of this type of regulator. The regu- 
lator is used to automatically con- 
trol the terminal voltage of small, 
special-frequency, alternating-cur- 
rent generators. A simplified dia- 
gram of the complete voltage-reg- 
ulating system is shown in Fig. 1. 
The regulated quantity is, of course, 
the terminal voltage of the gener- 
ator. This machine is excited by an 
amplistat which uses a separate a-c 
supply as a source of power. An 
amplistat, or magnetic amplifier, 
consists of a special type of satura- 
ble reactor and a metallic rectifier, 
and is used here to convert a-c pow- 


Fig. 3-A. Typical load regulator for a tyr- 
bine generator 


er to d-c power. Its d-c output is 
varied by changing the current in 
a control winding on the saturable 
reactor; direct current passing 
through this control winding in one 
direction will increase the direct 
current supplied to the generator 
field, and direct current passing 
through the control winding in the 
opposite direction will decrease the 
direct current supplied to the gen- 
erator field. The control winding re- 
ceives direct current from a simple 
error-detection circuit in which the 
generator terminal voltage is rec- 
tified and compared with an essen- 
tially constant d-c voltage secured 
by rectifying the output of a stand- 
ard voltage stabilizer. The regula- 
tor circuits are classified in accord- 


ance with the previously described . 


basic functions of error detection 
and simplification. The regulator 
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fulfills the stabilizing functional re- 
quirement but does not employ sep- 
arate circuits for this purpose since 
it was possible to design the cir- 
cuits which accomplish the first two 
functions in a manner that produces 
stable system operation 


Voltege Stabilizer 

The voltage stabilizer is a device 
commonly used to obtain a small 
quantity of alternating current at an 
essentially constant voltage in spite 
of appreciable changes in power- 
supply voltage. By using a selenium 
rectifier to rectify the output of this 


device, « reasonably constant d-c 
OPERATING 
Loao 
TURmATION 


- 


FIELO CuRREAT 


Fig. 4. Generator characteristic 


voltage is secured. A filter capaci- 
tor is employed to minimize ripple 

The d-c voltage appears 
points A and C, and may be ad- 
justed to the desired value by al- 
tering the position of the adjuster: 
rheostat. Voltage AC is called the 
reference voltage, and its magnitude 
establishes the generator voltage 
under any given operating condi- 
tion. A d-c voltage, directly propor- 
tional to the generator terminal 
voltage, appears across points B and 
C; it is supplied by a selenium rec- 


across 


the voltage appearing across points 
A and B is the difference between 
voltages AC and BC. The current 
supplied by the error-detection cir- 
cuit to the amplification circuit is 
directly proportional to voltage AB; 
this current will be in ine “raise” 
direction when voltage BC is less 
than AC, and will be in the “lower” 
direction when BC is greater than 
AC. This characteristic is illustrated 
in Fig. 2. Normal operating points 
with the generator at no load and 
at full load are also shown. 


The amplification function of the 
regulator is assigned to the amplistat 
and the characteristic of this device 
is shown in Fig. 3. When there is no 
current in the control winding, a 
definite value of direct current will 
be delivered by the amplistat to the 
generator field. This current may be 
increased by passing direct current 
through the control winding in the 


raise direction, and may be de- 
creased by passing current in the 
lower direction. Consequently, the 


current supplied by the amplistat 
will depend upon the current sup- 
plied by the error detection circuit 
Normal operating points with the 
generator at no load and at full load 
are indicated 


The purpose of the complete regu- 
lating system is to maintain the gen- 
erator terminal voltage nearly con- 
stant despite changes in generator 
load The generator characteristic 
is shown in Fig. 4 which illustrates 
the dependence of the generator 
voltage upon both the field current 
and the generator load. There- 
fore, the regulator must automatic- 
ally vary the field current when the 
generator load is altered. With the 
generator operating at 100 per cent 
voltage and no load, the required 
field current is only 50 per cent of 


rated. Fig. 3 indicates that the am- 
plistat requires lower control cur- 
rent to secure this field current. As 


Fig. 5. Static-magnetic regulator for small 
high frequency generator 


ly greater than the reference voltage 
AC. However, when the generator 
is operated at full load, about 100 
per cent field current is required to 
secure approximately rated terminal 
voltage. To meet this condition, the 
amplistat control current must be in 
the raise direction, and the rectified 
generator voltage must be less than 
the reference voltage, or 96 per cent 
of the no load value. Therefore, as 
the generator load is varied between 
no-load and full load, the generator 
terminal voltage will be held be- 
tween 100 per cent and 96 per cent 
respectively of the no load value. In 
other words, the no load to tull load 
voltage regulation will be 4 per cent 
of the no load voltage 


Regulator Design 
The regulator design is relatively 
simple, The voltage regulation se- 
cured with it is entirely adequate 
for the application for which it was 
designed, and where desired the reg- 
ulation can be greatly bettered by 
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detection circuit. Furthermore, the 
regulator responds rapidly to changes 
in generator voltage, which is an es- 
sential characteristic. The absence 
of moving parts and the use of com- 
ponents with inherently long life 
make it unusually reliable, and re- 
duce regular maintenance to little 
more than inspection at infrequent 
intervals. One of its outstanding fea- 
tures is the elimination of the con- 
ventional rotating exciter for the 
generator, thereby completely dis- 
pensing with maintenance activities 
commonly connected with this type 
of machine. Use of standard 60-cycle 
power makes the regulator essen- 
tially independent of the generator 
frequency, and readily applicable to 
a wide range of generator sizes and 
ratings. 

A typical regulator is shown in 
Fig. 5 which illustrates the com- 
pactness, ruggedness, and general 
accessibility of components which 
characterize this type of equipment. 
Although the regulator was de- 
veloped for high-frequency gener- 
ators up to roughly 150 kw used in 
induction-heating processes, it may 
be readily applied to many a-c gen- 
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Fig. 7. Exciter characteristic 


erators used in various fields. Adap- 
tion for use with d-c generators is 
quite simple, making it suitable for 
numerous applications such as bat- 
tery charging and general purpose 
power supply. 


Static-Magnetic Regulator for 
Large Generators 


The static-magnetic regulator 
which is considered next is being 
widely used in the power generation 
field to automatically control the 
terminal voltage of large generators, 
synchronous condensers, and fre- 
quency changers. A simplified dia- 
gram of the voltage-regulating sys- 
tem is shown in Fig. 6; individual 
circuits have been identified accord- 
ing to principal function. The gener- 
ator is excited by a conventional 
rotating main exciter which is a 
self-excited shunt machine equipped 
with the usual shunt field rheostat. 


Connected in series with the exciter 
field is an amplidyne which is capa- 
ble of introducing a voltage in the 
field circuit in either direction. 
When the amplidyne voltlage is zero, 
the exciter armature voltage is de- 
termined by the setting of the field 
rheostat. When the amplidyne volt- 
age EF is positive at F, it adds to 
or boosts the exciter voltage and in- 
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Fig. 8. Amplidyne characteristic 


creases the exciter field current to 
raise the exciter armature voltage. 
When the amplidyne voltage EF is 
positive at E, it opposes or bucks the 
exciter voltage and decreases it by 
decreasing the exciter field current. 
Consequently, the amplidyne may 
be used to vary the exciter voltage 
without changing the position of the 
exciter field rheostat. 

This is illustrated in Fig. 7. The 
exciter field rheostat is adjusted to 
give 80 per cent of rated exciter 
voltage when the amplidyne voltage 
is zero. This value of exciter voltage 
is assumed to be correct to cause 
the generator voltage to be at about 
the rated value when the generator 
is carrying full load. To secure 40 
per cent of rated exciter voltage, 
the amplidyne must provide about 
10 per cent of its rated voltage in 
the bucking direction; to obtain 
rated exciter voltage, the amplidyne 
must produce roughly 5 per cent of 
rated voltage in the boosting direc- 
tion. It is assumed that 40 per cent 
of rated exciter voltage will give 
rated generator voltage at no load. 
The generator characteristic is simi- 
lar to that shown in Fig. 4. 


Amplidyne 

The aiplidyne is equipped with 
a separately exciter control field; 
the magnitude and direction of the 
amplidyne voltage is determined by 
the magnitude and direction of the 
current in this field. This is shown 
in Fig. 8 where the amplidyne volt- 
ages and field currents correspond- 
ing to generator no-load and full- 
load conditions are indicated. The 
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amplification function of the regula- 
tor is accomplished by the ampli- 
dyne which greatly amplifies the 
small amount of power delivered to 
its control field by the error detec- 
tion portion of the regulator. 

The characteristic of the error-de- 
tection circuits is shown in Fig. 9. 
When the generator voltage in- 
creases above the rated value, the 
buck current supplied to the ampli- 
dyne will be increased, thereby 
increasing the amplidyne buck volt- 
age, and decreasing the exciter volt- 
age to retard the increase in the 
generator voltage. If the generator 
voltage should decrease, as might be 
caused by an increase in generator 
load, the buck current to the ampli- 
dyne will be decreased, so that the 
amplidyne buck voltage will be low- 
ered. This will allow an increase in 
exciter voltage which will oppose 
the decrease in generator voltage. 
An appreciable decrease in gener- 
ator voltage will cause reversal of 
the error-detection-circuit output 
current, and will produce boost 
amplidyne voltage. The normal no- 
load and full-load operating points 
indicated in Figs. 8 and 9 show that 
when the generator voltage is at the 
rated value, the error-detection cir- 
cuits will provide the bucking 
control-field current required to 
produce the 10 per cent bucking 
amplidyne voltage which will satisfy 
the no-load operating condition, and 
that when the generator voltage is 
99 per cent of rated value, the con- 
trol field current and amplidyne 
voltage are zero, which meets the 
full-load operating requirement. 
Therefore, the no-load to full-load 
voltage regulation is 1 per cent. It 
is evident that only a small part of 
the rated amplidyne voltage is re- 
quired under normal operating con- 
ditions. The maximum voltage re- ? 
quirement shown in this example is 
only 10 per cent of rated value, and 
for most applications does not ex- 
ceed 20 per cent of rated value. As 
a result, considerable excess voltage 
is available for use in rapidly in- 
creasing or decreasing the exciter 
voltage under conditions which re- 
quire large and sudden changes in 
generator excitation. 

The “T” transformer and the re- 
sistor and reactor connected across 
its secondary winding 5-7 provide a 
single-phase voltage at points A and 
B which is proportional to the aver- 
age of the three-phase voltages of 
the generator. The capacitor and re- 
actor connected across points 5 and 
B operate in resonance at rated 
generator frequency, and act to vary 
voltage AB in proportion to fre- 
quency to offset the influence of fre- 
quency changes upon following cir- 
cuits. Voltage AB is impressed 
across two parallel circuits which 
supply direct current to a loop com- 
prised of two rectifiers, respectively 
identified as buck and boost rec- 
tifiers, and a resistor and reactor. 
Current normally flows around the 
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loop in the direction indicated by 
the arrows. When the generator 
voltage increases, voltage AB will 
increases proportionately, the satu- 
ration of the saturable reactor will 
increase thereby lowering its re- 
actance, and the current delivered 
by the buck rectifier will rise sharp- 
ly. This will raise the voltage at 
point C over that at D so that buck 
current is supplied to the amplidyne 
field, which will cause the system to 
oppose the increase in generator 
voltage If the generator voltage 
should appreciably the 
saturable reactor will desaturate, 
thereby decreasing the buck rec- 
tifier current and lowering the volt- 
age at C below that at D. Boost 
current will be supplied to the 
amplidyne and the system will act 
to retard the increase in generator 
voltage 

The stabilizing function is repre- 
sented by a stabilizing transformer 
This device introduces a voltage in 
with the amplidyne field 
whenever the exciter voltage is 
changing. The net effect is to re- 
tard fluctuations in exciter voltage, 
to prevent hunting or objectionable 
system oscillation 

A photograph of the error-detec- 
tion portion of a typical regulator 
is shown in Fig. 10. It is arranged 
for installation in switchgear en- 
closures, or for assembly as part of 
a completely integrated, fully en- 
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closed, factory assembled unit which 
includes all apparatus directly as- 
sociated with the regulator. This 
type of equipment is suitable for 
use with all sizes of large synchro- 
nous machines, and has been applied 
to units with ratings between 5000 
kw and 150,000 kw. Such regulators 
have found application in all parts 
of the United States as well as in 
a number of foreign countries. Units 
in service have adequately demon- 
strated their ability to provide out- 
standing reliability and performance. 
Maintenance has been almost non- 
existent and has been generally con- 
fined to the amplidyne which re- 
quires the attention normally given 
to small d-c machines. This mainte- 
nance is readily accomplished since 
the regulator may be removed from 
service by simply switching the 
amplidyne out of the exciter field 
circuit, which is conveniently done 
without affecting the generator oper- 
ating conditions in any way. This 
feature, combined with the elimina- 
tion of the need for a pilot exciter, 
has contributed greatly to the broad 
acceptance of the regulator in the 
power-generation field 


Load Regulation 


Static-magnetic regulators have 
also been applied to large genera- 
tors as load regulators. The system 
shown in Fig. 11 is typical of such 
applications. It is designed to vary 


We 
. 


large synchronous machines 


WER EN NEERING— ag 


the power output of an industrial 
plant turbine driven generator in 
a manner which will maintain the 
power supplied to the plant by a 
utility at a relaltively constant value. 
This is accemplished by causing the 
plant gencvator to handle all changes 
in plant load. The regulated quan- 
tity is obviously the power supplied 
to the plant over the utility tie line. 
When the plant load increases, the 
plant generator and tie line will 
tend to share the increase. However, 
any increase in tie-line power will 
cause the regulating system to in- 
crease the generator load until it 
has accepted all of the increase in 
plant load and returned the tie line 
power to the desired value. In the 
same manner, a decrease in plant 
load will result in a corresponding 
decrease in generator load 
Changes in generator load are ef- 
fected by adjusting the hydraulic 
mechanism which controls the tur- 
bine inlet valves. A d-c motor is 
used for this purpose, and in some 
cases its function is identical to that 
of the usual turbine governor syn- 
chronizing motor. Operation of the 
motor in one direction will cause 
the turbine generator load to in- 
crease, and operation in the oppo- 
site direction will result in a de- 
crease in load. Reversible armature 
power for the motor supplied by an 
amplidyne permits motor operation 
in either direction. The amplidyne 
has two identical control fields which 
are excited by the error detection 
circuit. These fields are connected in 
opposition, so that when equal cur- 
rents are passed through them, the 
effect of one field cancels that of the 
other, and the net excitation of the 
amplidyne is zero. If the current 
through the field marked “raise” in 
Fig. 11 is greater than the current 
through the “lower” field, the net 
excitation of the amplidyne will be 
in the “raise” direction. This will 
produce an amplidyne voltage pro- 
portional to the net excitation and 
with a polarity which will cause the 
motor to operate in a direction to 
reduce the turbine generator load 
and raise the tie line load. The oppo- 
site effect will result if the “lower” 
field current is greater than the 
“raise” field current. The amplidyne 
characteristic is similar to that 
shown in Fig. 8; the terms buck and 
boost should be substituted with 
“lower” and “raise” respectively 
The error detection circuit charac- 
teristic is shown in Fig. 12. This cir- 
cuit will provide zero amplidyne 
excitation when the tie line load is 
correct, by supplying equal volt- 
ages, and therefore equal currents 
to the two identical control fields. 
Under this condition, the turbine 
generator load will not be affected 
since the motor which controls the 
turbine inlet valve mechanism will 
be at rest. An increase in tie line 
load, such as produced by an in- 
crease in plant load, will cause the 
error-detection circuit to provide 
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net amplidyne excitation in the low- 
er direction which is proportional to 
the deviation of the tie line load 
from the desired value. This will re- 
sult in an increase in generator load 
at a rate proportional to the tie-line 
load deviation until the line load 
has been reduced to the desired 
value, at which point the error- 
detection circuit will reduce the 
amplidyne excitation to zero, and 
the motor will cease changing the 
generator load. 

The error-detection circuit will 
not respond to reactive load varia- 
tions, but will respond only to 
changes in tie line kw load if the 
tie-line voltage remains essentially 
constant, which can usually be ac- 
complished with a voltage regula- 
tor. Circuit relations are shown in 
Fig. 13. The voltage across the vari- 
able transformer is represented by 
vector 1-3 which is in phase with 
tie line phase B voltage, and the 
voltage across the resistor is repre- 
sented by vector 2-4 which is in 
phase with and proportional to tie 
line phase B current. Length X be- 
tween point 2 and the midpoint of 
vector 1-3 is proportional to the 
displacement of the variable-trans- 
former slider from the midpoint of 
the transformer winding. It deter- 
mines the tie-line load which the 
regulator is adjusted to maintain. 
The regulator operates to hold the 
in-phase or kw component of vector 
2-4 equal to X. Under this condition 
the voltage applied to the raise field 
3-4 will equal the voltage applied 
to the lower field 1-4 so the field 
currents will be equal and the am- 
plidyne net excitation will be zero. 
An increase in tie line kw load will 
result in an increase in the in-phase 
component of vector 2-4 which will 
cause the lower field voltage to in- 
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Fig. 12. Error detection circuit characteristic 
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Load regulating system 


crease and the raise field voltage to 
decrease. This effect is shown in 
dotted lines and results in an in- 
crease in generator load to reduce 
the tie line kw load to the desired 
value. 


Use of Load Regulators 
Static-magnetic regulating equip- 
ment of this type has been applied in 
industrial plants to restrain rapid and 
large fluctuations of plant load from 
causing undesirable disturbances 
in the power systems of utilities. 
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Fig. 13. Error detection circuit relations 


It has also been employed by a utili- 
ty to cause one generating station 
to follow the violent load swings of 
an adjacent rolling mill in order to 
minimize disturbances to the rest of 
the utility’s power system. Industrial 
application has also been made to 
control the use of demand power, 
making it possible for an industrial 
concern with a widely varying plant 
load to purchase power at attractive 
demand rates. A typical equipment 
is shown in Fig. 3A. It includes the 
regulator and associated protective 
and control equipment for manual 
as well as automatic operation. Reg- 
ulators of this kind have been used 
to control the loads of generators 
with ratings between about 5000 kw 
and 40,000 kw. 

The three static-magnetic regula- 
tors described are quite different in 
design and illustrate well many of 
the features of this type of regu- 
lating equipment. They demonstrate 
the basic simplicity of design and 
operation which characterizes static- 
Chica 
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magnetic regulators. This simplicity 
is important not only to engineers 
responsible for the selection and 
proper application of regulating 
equipment,-and who must therefore 
readily comprehend the manner in 
which it functions and the results it 
can produce, but is also vital to 
operating and maintenance person- 
nel whose understanding of its oper- 
ation contributes greatly to its effi- 
cient use. Simplicity of design also 
reduces the possibility of failure in 
service, and makes installation and 
initial as well as subsequent ad- 
justment less difficult, and conse- 
quently less costly. Again, the ex- 
amples discussed serve to indicate 
the flexibility with which static- 
magnetic regulators may be designed 
to meet the particular requirements 
of a wide range of regulating-system 
applications. Furthermore, the im- 
portance of the magnetic amplifier 
and the amplidyne as regulator com- 
ponents is shown. The high amplifi- 
cation accompanied by rapid r 
sponse of these two devices, couplh 
with the completely static featu 
of the magnetic amplifier and 
readily reversible output of t 
amplidyne, have made these devic 


ERROR DETECTION CIRCUIT VOLTAGE AND CURRE 
RELATIONS 


almost indispensable, and have con- 
tributed greatly to the rapidly 
growing importance of static-mag- 
netic regulators. » 

Static-magnetic regulators are 
now being used to regulate synchro- 
nous machine voltage, generator 
load, generator current, synchronous 
motor reactive load, and synchro- 
nous motor power factor. They have 
been employed with a-c and d-c 
machines, and applications range 
from some of the smallest to some 
of the largest machines built. These 
regulators are appearing in man 
areas including railway, industrial, 
central station, marine and aircraft, 
and their use in all kinds of appli- 
cations is increasing steadily. The 
outstanding performance which they 
provide, the great reliability they 
offer, and the ease with which they 
may be maintained make them an 
invaluable regulating tool, and have 
already made them the leading type 
of regulator for large synchronous 
machines used in the power-gener- 
ation field. 
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GREAT WATER power devel- 
A opment with plans for 102 
hydroelectric schemes and an an- 
production of 6,300,000,000 kwh 
of electricity is going ahead in the 
lighlands of Scotland. The North of 


otland Hydro-Electric Board 
lormed by Act of Parliament in 
943, has already promoted 19 
hemes with a total capacity of ap- 
roximately 630,000 kw. and an an- 
ual output of about 1,600,000,000 
kwh. The total output and capacity 
of all schemes, when completed, will 
be 1.041.750 kw and 3,017,500,000 
kwh 


The Board supplies a population 
of about 700,000 people from steam 
diesel and hydroelectric 
tions, having a total capacity of 
about 240,000 kw and an annual out- 
put of about 730 million kwh, of 
which one half is hydroelectric 
Over 5000 miles of high and low ten- 


installa 


sion line are required for current 
distribution, and extensions are un- 


der way 

The Board, in 1944, published a 
Development Scheme which, with- 
out covering the whole area, gave a 
list of 102 sites or 
for investigation with an estimated 
annual output of over 6000 million 
kwh This was followed by the pro 
motion of a number of small schemes 
intended for immediate benefit to 


areas proposed 


A hydroelectric project of tremendous proportions 
lands, a region of great annual rainfall and unparalleled natural storage. The North 
of Scotland Hydroelectric Board has already promoted 19 specific projects totalling 
an installed capacity of 630,000 kw. The total capacity of all projects in this great 
regional system of power development, when completed, will be over a million kilowatts 
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local communities by providing elec- 
tricity at reasonable prices, and two 
large schemes of much wider scope 
Sloy and Tummel-Garry. Other pro- 
motions followed. By the end of 1949 
the schemes comprised 
28 stations with a capacity of about 
600,000 kw, and an estimated an- 
nual output of about 1700 million 
kwh 


The largest station is at Loch Sloy 
with a total capacity of 130,450 kw 
At Clune the capacity is 57,000 kw 
At Errochty the capacity is 75,000 
kw. It was at Loch Sloy, that Queen 
Elizabeth, on October 18th, closed 
the switch that started the gener- 


sanctioned 


ators 
A Scottish Beauty Spot 
Glen Affric om of Scotland's 


beauty spots, has a capacity of 66,- 
OO kw and an annual output of 
236 million kwh. Others are smallet 
with a range from Glascarnoch with 
24,000 kw of capacity to Doe with 
a capacity of 2700 kw 


The Loch Sloy Station is designed 
for operation (at low load-factor) to 
overtake the peaks of the load which 
oceur particularly in the winter sea 
son of heaviest demand. A concrete 
dam of the gravity buttress type 


creates storage of 1200 million cu ft 
in the basin of Loch Sloy. An exten- 
sive system of aqueducts and tunnels 


Fig. |. This picture shows the 
Earistoun Dam which provides 
a daily storage of water in the 
100,000-kw Galloway hydro- 
electric scheme in S-otland. 


is under way in the Scottish High- 


Consultant to the North of Scotland Hydroelectric Board 


which tap remoter streams at high 
level increases the catchment area 
to 31 sq miles. A lined tunnel of 
horse-shoe shape, 15 ft 4 in. in di- 
ameter and two miles long conveys 
the water through Ben Vorlich, and 
a line of four pipes from 7 ft to 6 
ft 4 in. in internal diameter and 1500 
feet long delivers it to the Power 
Station at Inveruglas on the shore 
of Loch Lomond. The main works 
are approaching completion, and the 
first of the four generating sets was 
put on the line on March 6, 1950 


The Loch Sloy dam is a gravity 
buttress structure with a total length 
of 1160 ft and a maximum height 
of 160 ft, the average height along 
its length being about 100 ft. When 
completed, an arcaded top section 
will carry a continuous gravity wall 
supporting a roadway across the top 
of the dam. A spillway is at present 
under construction at the deepest 
section and reinforced 
concrete valve tower at the center of 
the dam on the upstream side. This 
tower will project 36 ft above the 
top of the dam when completed, 
provision for the control of the in- 
take of water to the main tunnel 
being made at the bottom of the 
tower. The total concrete volume of 
the dam will be about 200,000 cu yd 
The buttresses are spaced at cen- 
ters of 65 ft and are each 26 ft thick. 


there is a 
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In practice, the buttresses are con- 
creted in two sections and a con- 
traction gap about 6 ft wide is left 
between adjacent buttresses. The 
head of each buttress is concreted 
several lifts ahead of the stem, thus 
avoiding contraction cracks within 
the buttress itself, which is about 
140 ft long at the base. The con- 
crete is poured in lifts about 3 ft 6 in. 
high, panels of steel shuttering being 
bolted into the last completed lift 
and then raised up as the work pro- 
ceeds. Small runabout cranes with 
pneumatic tires are stationed on the 
surface of the buttress to handle the 
shuttering panels, and they are 
lifted from one buttress to another, 
as required, by the cableway. 

The contraction gaps are con- 
creted in when the buttresses are at 
least three months old. A bitumen 
asbestos sheet is placed round the 
surfaces of each of the four chases, 
the gap being wedge-shaped. When 
the reservoir is filled, the hydro- 
static pressure on the upstream face 
of the dam will act on this wedge, 
and this pressure, combined with 
the bitumen seal, will ensure water- 
tigintness. 

The spillway is situated at the 
center of the dam, and is being built 
in two halves, each half spanning 
between two buttresses and sepa- 
rated from the other half by the 
center buttress. Each half consists 
of precast reinforced concrete slabs 
spanning between the buttresses and 
supported at rebates left in the cor- 
ner of each buttress. The spillway 
terminates with a dispersing bucket, 
which will be submerged in a stilling 
pool at the toe of the dam where 
a concrete lined open channel leads 
under the two-span bridge into the 
natural course of the Inveruglas 


Water. 
Main Tunnel and Surge Shaft 


The main flow of water from the 
reservoir to the power station passes 
from the intake at the foot of the 
intake tower into a_bell-mouthed 
section leading under the dam from 
the gate opening in the tower, which 
ix 19 ft by 10 ft, to a steel pipe of 
riveted construction, 13 ft 6 in. in 
ciameter. This pipe is embedded in 

ynecrete in a trench passing under 
« w of the buttresses; it falls gradu- 
ally to obtain greater head of rock 
for tunnelling and turns towards the 
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Fig. 2. This map shows the location of the new power stations sanctioned up to June 1950. 
A key to the various stations is given at the side of the map 


tunnel entrance in the high ground 
on the left bank of Inveruglas Wa- 
ter which it joins about 80 ft down- 
stream of the dam. 


The first section of the tunnel con- 
tinues into the mountainside in the 
same direction until sufficient cover 
of rock is obtained, and than turns 
towards the surge shaft. At this 
point, the construction changes from 
a circular section 13 ft 6 in. in di- 
ameter with a reinforced concrete 
lining into a horse-shoe section with 
a maximum width of 15 ft 4 in. 
(equivalent diameter about 15 ft 8 
in.) with a plain concrete lining. The 
first section of tunnel, with the cir- 
cular section, is about 700 ft long 
It is reinforced with 1% in. diame- 
ter mild steel hoops at 6% in. cen- 
ters formed by welding together two 
semi-circular pieces and laced to- 
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gether with longitudinal rods. The 
rest of the main tunnel has a length 
of about 8200 ft and passes under 
Ben Vorlich which raises about 1700 
ft above the tunnel invert. 

When faults and soft regions were 
encountered, the tunnel was lined 
with a supporting framework of 
steel joists and occasionally with dry 
walling. These supports were left in 
place and concreted in when the 
tunnel was lined. 

The surge shaft is situated about 
500 ft inside the fork of the main 
tunnel; it is designed, in conjunction 
with the surge chambers, to limit 
the effects of water hammer and 
vertical swing of water under the 
worst conditions of rejecting or 
throwing on load at the power sta- 
tion. It is a vertical shaft, 245 ft 
high from the invert of the tunnel 
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above the main tunnel 


cross section to the 


with a diminishing height 
This surge chamber 


orlich 
convement to 


yorthern 


principal changes 


commencement 


spac ed at 48 {t centers 
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This is a gravity buttress structure 
with @ tote! length of 1160 f and « maximum height of 160 ft. Total volume of concrete 
will be about 200,000 cu yd 


cal curves of 1500 ft radius where 
required. An inclined service rail- 
way runs up beside the pipes to the 
valve the top, which is 
equipped with a 25 ton overhead 
traveling crane and servicing space 


The Power Station 


The Loch Sloy power station is 
intended to be the control center for 
several of the Board's undertakings 
so that, in addition to the machinery 
hall, the south end of the power sta- 
tion is taken up by an administra- 
tive building. The machinery hall is 
190 ft long and 52 ft wide and is a 
steel frame structure with a lightly 
reinforced concrete wall 12 in. thick 

In the Tummel-Garry Scheme of 
three the Clunie and Pit- 


house at 


stations 


lochry stations utilize regulated wa- 
ter discharged from the Tummel 
Bridge Station, which is now oper- 
ated by the Board. The Errochty 
Station at the head of Loch Tummel 
uses water diverted from the head 


streams of the River Garry, and its 
discharge supplements the flow to 
the Clunie Station. Loch Tummel, 
dammed to form a balancing reser- 
tunnel of 23 ft 
two miles long 
that station 


vou feeds a main 


nm diameter about 


to supply 


A dam and river station at Pit- 
lochry with two Kaplan sets each of 
7500 kw. creates a further fall of 
%) ft and a balancing reservoir to 


provide steady outflow. The Errochy 
Stati supplied from a catchment 
f 86 square miles through a main 
on the Errochty Water by 
tunnel will operate at low 
The Clunie and Pitloch- 
into production 
set at Clunie 
operation last 


reservoir 
a 6 mile 
load factor 

\ Stations 
this 
having 
March 

The 


for the 


come 
the first 
commenced 


year 


Fannish Scheme is notable 
large storage obtained in the 


deep Loch Fannich by under-water 


tapping. A main tunnel four miles 
long and ten feet in diameter con- 
veys the water from a catchment of 
56 square miles to the power station. 


The 66,000 kw Affric Scheme ob- 
tains ample storage by damming 
two Lochs and joining them by a 
tunnel. From the latter loch a lined 
tunnel three miles long conveys the 
water to the Power Station. 

Among other major schemes in 
progress or in preparation, the Shira 
Project is notable for a 40,000 kw 
vertical Francis set for a gross head 
of 965 ft, and the Lawers Scheme for 
a 30,000 kw horizontal twin-wheel 
Pelton set of 30,000 kw, under a 
gross head of 1360 feet. 


Replacing the Oil Lamp 


Staged schemes on the Inverness- 
shire River Garry and on the River 
Moriston are based on ample storage 
to be obtained in the four large 
Lochs in one of the wettest areas of 
the Highlands, with rainfall reach- 
ing locally to about 200 in. per an- 
num. There are also four smaller 
schemes for local supplies in iso- 
lated districts of the west coast. 


The aggregate capacity in stations 
which are sanctioned or in progress 
amounts to more than 600,000 kw, 
with an annual output of over 1600 
million kwh. This probably repre- 
sents a bare quarter of the ultimate 
linked development, and further 
major and minor schemes are being 
planned. The effects of such a pro- 


gram take time to develop, but 
thousands of remote Highland 
homes have already replaced the 


messy oil lamp and the kitchen grate 
by electric light and electric cook- 
ere and agriculture and local small! 
industry has not been slow in taking 
up the Board's current. 


To gain experience with the new 
form of power production by gas 
turbine, the Board has ordered a 
2,500/15,000 kw generating set for 
installation in a steam station, and 
looking further ahead has initiated 
an investigation into the possibility 
of utilizing the extensive peat-fuel 
resources of the Highlands to pro- 
vide the gas for local gas-turbine 
stations conveniently located for 
supplementing and balancing water- 
power production 


MANY EXPLANATIONS have been 
advanced to account for the produc- 
tion of electricity during thunder- 
storms. One of the most recent in- 
vestigations suggests that voltages 
may be built up by the freezing 
action in the formation of glaze hail 
from impure thunderstorm water. 
Laboratory have shown, for 
example, that when a weak solution 
of ammonium hydroxide is frozen, a 
potential difference as great as 235 
volts is generated between the ice 
and the remaining liquid.—Ohmite 
News 
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The PRACTICAL ENGINEER 
and ELECTRICIAN 


ANDREW W. KRAMER, EDITOR 


CAN YOU—AND WILL YOU—WRITE AN 
ARTICLE FOR POWER ENGINEERING ON 
PUTTING STEAM TURBINES INTO SERVICE? 


This must NOT be merely she conventional article 
enumerating in order the various operations neces- 
sary. Rather it must be an article written from the 
point of view of the men who actually do the job 
and telling not only what they do but why they do 
it, what they think about, how they act, what they 
feel about it. 

And don't tell us this type of thing cannot be done. 
it WAS done by John C. Gore, shortly before his 
unfortunate and untimely death in 1947. And it was 
done, to our great pride, in the pages of Power Plant 
Engineering, now POWER ENGINEERING. 

In a series of articles in 1946 and 1947, Mr. Gore, a 
former boiler erecting engineer, boiler operator and 
all-around superlative power engineer, put into words 
the “feeling” of the men engaged in putting a big 
high-pressure steam generating unit into service and 
getting it “on the line” for the first time—the whole 
human “atmosphere” «4 a group of skilled workers 
teamed up on an interesting and important job. 


Everybody who has ever had any contact with such 
a job has told us how well Mr. Gore expressed the 
anxiety, the tension, yet at the same time the con- 
fident and thorough knowledge of the engineers who 
do this. So many things to be thought of—so many 
new devices to be tuned up to work exactly as de- 
_ signed—so many safety measures to take for both 
men and equipment's sake—every detail to be thought 
of; and yet—could something go wrong that hasn't 
been foreseen? 


Recently a number of readers have asked us if 
somebody could do the same thing in describing how 
turbines are put into service. Who'll volunteer to 
try it? 

Before attempting it, you ought to read Mr. Gore's 
articles and if you don't have back issues containing 
them, the editors will gladly send you reprints of 
them. They are all from Power Plant Engineering: 


Perhaps you could do the same sort of thing with 
the steam turbine. The way you tell it is even more 
important in this case than what you tell. If you think 
you'd like to try it, write the Editors and we'll talk 
it over with you. Special rates, of course! 
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How to Cut Power 
Maintenance Time in Half 


The use of motor operated tools can greatly reduce 
the amount of time necessary to remove and install 
large bolts on mechanical and electrical equipment 
in power plants when it becomes necessary to take 
such equipment down for inspection or maintenance 


By A. R. RINGER 
Application Engineer, Ingersoll-Rand Company 


VERHAULING a 30,000 kw tur- 

bine is more than a man-sized 
job and it often requires five to six 
weeks for completion. Most generat- 
ing stations are faced with this re- 
pair task at some time or other 
per haps once a year per haps less 
frequently--whenever it’s necessary 
it's an expensive, time-consuming, 
laborious piece of work 


The Metropolitan Edison Co. of 
Reading, Pa. has learned how to 
take the kinks out of the job, as 


well as out of the backs of the men 
who work on it. By the substitution 


of power tools for handwork. they 


Fig 


In disassembling this 30.000-tw turbine for overheu! 
an air-powered Impactoo! is being used. Here it is being 


are saving time on the operation, 
and fatigue on the part of the em- 
ployees 

Both air and electric power equip- 
ment are used for tearing down the 
turbine and putting it together again 
An Ingersoll-Rand 577 air Impactool 
is used to remove the larger nuts 
which hold the cover and a size 4U 
electric Impactool, also made by In- 
gersoll-Rand and rated up to % in 
nut size, takes over on the smalle: 
size nut-removing applications. Re- 
moval of the cover, normally held 
down with about 120-244 in. bolts, 
requires the services of only two 


men with the air impact tool and 
takes six to seven hours to complete. 
The engineer in charge of the job 
estimated that the same operation 
with a sledge hammer and wrench 
would take at least 12 hours — 
saving about 50 per cent of the time 
with the air power tool. The appli- 
cation involves a 2% in. bolt with 
a 3% in. A. F. socket. 

On three bolts in central position, 
closely surrounded by other bolts, a 
power tool could not be used be- 
cause of insufficient space. On one of 
these bolts alone, a crew of 4 men, 
with hand wrench augmented by a 
piece of pipe for leverage, worked 
for almost an hour before the bolt 
was loosened. Had the position of 
these bolts enabled the operator to 
use the air impact tool, it is esti- 
mated that loosening would have 
been effected in 10 minutes or less, 
with only two men on the job. 

In addition to removing nuts se- 
curing the high pressure cylinder 


cover in order to repair and clean ‘ 


the spindles, the air impact tool is 
used to remove the pedestal from 
the foundation in order to reach the 
cylinders, and to remove the 2 in. 
acorn nuts which hold the stay bolt 
in the cylinder exhaust. This is 
sometimes necessary to renew the 
blade ring. 

The stnaller-size electric Impactool 
is used on the * in. nuts holding 
the discharge to the auxiliary oil 
pump, in a routine cleaning of the 


Fig. 2. The air-powered impact tool is also used for taking 
the 2-in. nuts of the high pressure cylinder cover to repair 


the turbine spindles. In this view the tool is being used on 


weed to remove 2'/4-in bolts which hold the pedestal to the 
the horizontal joint studs which hold the cover 


foundation 
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pump while overhauling the entire 
turbine. It is estimated that the 
electric tool, which operates on the 
same impact principle as the air im- 
pact tool, also saves at least 50 per- 
cent of the nut-removing time. 

The electric power tool is used at 
the Philadelphia Electric Company's 
Delaware Station with a Filister 
head screw to remove the dust cover 
housing from a metal-enclosed 60 
cycle bus rated at 4000 amp and 
15,000 v. The bus runs the entire 
length of the switch house at the 
generating station. The housing, 22 
in. in diameter, is split lengthwise 
and fastened on each side with 5/16 
in. diameter Filister head screws. 
Each screw is removed in about 3 
seconds with the electric impact 
tool — which, it is estimated, is 
about five times as fast as it can be 
done with a hand wrench — or a 
saving of 80 per cent of the time 
just in removing the screws. It is 
estimated that removal of the dust 
cover for insulation, new gaskets, 
and a different type of dust proofing 
involves the removal of 6000-7000 
screws — a job normally requiring 
several months when an ordinary 
hand wrench is used. With the elec- 
tric impact tool, it takes a crew of 
14 men working an 8 hour shift just 
five days to complete a section. The 
field engineer in charge of the job 
estimated that the time saved by the 
power tool on each of the 6 sections 
amounted to about 300 man hours — 
or 30 per cent of the man hours on 
the entire job of disassembly, dust- 


proofing, and re-assembly. The elec- 
tric impact tool has been so useful 
on this bus maintenance job that 
the manufacturer of the bus bought 
several of these power tools for pro- 
duction assembly work. 


The foreman on the job also re- 
ported that the electric impact tool 
is used to remove '% in. bolts from 
heads of tap changers to inspect the 
changers, and that, on all operations, 
workers are much less fatigued at 
the end of the shift. 

Reason for the significant time and 
labor-saving results of these air and 
electric impact tools lies in the ad- 
ditional power which is automatical- 
ly available whenever the nut is 
corroded, jammed, or offers removal 
resistance for any reason. An im- 
pact tool operates on the intermit- 
tent torque principle. The resistance 
offered by the nut winds up the pat- 
ented Impact Mechanism, which de- 
livers thousands of rotary impacts 
per minute — a source of extra 
power which spins off the nut quick- 
ly and easily, and which is not avail- 
able with hand wrenches or with 
the ordinary continuous torque pow- 
er wrench. 

Power impact tools — both air and 
electric — have the additional ad- 


vantage of torque action without - 


torque reaction. No kickback or 
twisting is transmitted to the oper- 
ator. This feature greatly reduces 
operator fatigue and also makes it 
possible to held the small electric 
tools with one hand, and thereby 
reach into confined spaces and parts 
of equipment which are ordinarily 
not readily accessible. 

Since the motor is reversible, the 
power can be applied to drive or re- 
move fastenings at the operator's 
will simply by turning the motor 
housing cap to the proper position. 


Fig. 3-A. (Left) 
Here the electric 
impact tool is being 
used to remove the 
smaller sized 5/16- 
in. screws from a 6- 
section bus cover 
running the entire 
length of the switch 
house 
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In addition to removing rusted or 
frozen nuts, power impact can thus 
be used for drawing nuts and cap 
screws tight. 

With impact tools the motor con- 
tinues to run at normal speed even 
if the spindle stalls completely. This 
eliminates motor burnout in the 
electric impact tools, often a com- 
mon source of electric tool failure, 
and a costly one to repair. Just as 
the rotary impact principle results 
in a time-saving advantage, the 
elimination of motor burnout re- 
sults in maintenance economy and 
a reduction in tool down-time. 

Although impact tools find their 
greatest use in the power field on 
nut-running and screw-driving ap- 
plications, they can also be used, 
with standard accessories for ex- 
tracting broken cap screws and 
studs; driving and removing studs; 
reaming; drilling steel, wood, or 
masonry; tapping; wire brushing and 
hole sawing. 

The air operated Impactool is de- 
signed to handle large studs, bolts, 
nuts and cap screws from 1% in. up 
to 2 in. thread size. The electric Im- 
pactool (size 4U) is rated up to % 
in. bolt size, and its bigger brother 
(size 8U) is rated up to 5% in. bolt 
size. Both types of impact tools — 
whether air or electric driven — fur- 
nish plenty of power for heavy and 
hard work, although their weight, 
for power delivered, is comparative- 
ly light. The 577 air impact tool 
weighs 72 pounds (less socket) due 
to the extensive use of magnesium 
in the housings. The smaller electric 
impact tool (less cable) weighs 6 
lb, 8 oz, and the larger electric im- 
pact tool weighs 9 lb, 14 oz. Both 


Fig. 3-B. (Center) Another view of the 
disassembly of the bus cover, showing the 
ease with which small screws can be removed 
Fig. 3-C. (Above) The motor operated tool 
is particularly advantageous where the 
equipment is difficult of access 
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electric tools are light and well- 
balanced 


The chief engineer of one power 
plant is so enthusiastic about the 
time and cost saving features of 
these’ power driven impact tools 
that he ordered power impact tools 
into the generating station before he 
would work on the job. 


Ash Residue in Fuel Oils 


Impurities in Fuel Oils .. . 


Method of Testing for 


Ash . . . Salt or Chloride Test . . . Quantity of Salt 
Present . . . Salt Content of Fuel Oils and Crudes 


By PAUL F. SCHMIDT 
Allied Oil Co., Inc., Cleveland, Ohio 


EW PEOPLE have any concep- 
tion of some of the foreign ma- 
terials found in heavy fuel oils 
These materials are all impurities 
To help to understand how and why 
they are present, it should be re- 
membered that the crude oils come 
from thousands of feet beneath the 
surface of the earth, where they are 
usually mixed with water, mud, and 
sand. Most of these contaminates are 
eventually drained off from the 
crude before transporting to, and at 
the refinery, but small amounts still 
remain suspended and emulsified 
with the crude 
While some of these sediments and 
impurities from the crude which 
eventually end up in the heavy fuel 
oils are combustible, therefore capa- 
ble of burning and disappearing, 
there is some noncombustible ma- 
terial present. This material, which 
is unable to burn, forms a residue 
called ash. While the amount is usu- 
ally quite small, it can still cause 
trouble, when oils with certain types 
of ash are used in particular opera- 
tions. There is no ash in No. 2 oils, 
or distillates, but some will be found 
in No. 4, 5, and 6 residual oils 


Method of Testing 


The test for ash is simple. The 
residue left after burning the oil in 
the presence of air is called the ash. 
The oil is first heated to ignite the 
volatile vapors, and when these have 
finished burning, the temperature is 
increased in order to burn away all 
the carbonaceous material, leaving 
only the non-combustible ash 


Amount of Ash in Fuel Oils 


The total amount of ash varies, 
but the following examples will pre- 
sent some idea 


No. 4 oil nil to 0.005% 
No. 5 oil nil to 0.075% 
No. 6 ail 0.005 to 0.100% 


Maximum Ash Permissible 
According to the standardized fuel 
oil specifications, the maximum 
amount of ash permissible is as fol- 
lows 
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No. 4 oil Ba .. 0.10% maximum 
No. 5 oil .... .,. 0.100% maximum 
No. 6 oil no limit specified 


These percentages are quite large 
for ash content of No. 4 and 5 oils, 
but very seldom do these oils pos- 
sess such a large amount of ash. 
Correctly and properly refined fuel 
oils will have much lower ash con- 
tent than the maximum allowed. If 
the total ash content does exceed the 
maximum as set forth in the speci- 
fications, there will undoubtedly oc- 
cur some trouble. While there is no 
limit in No. 6 oils, the amount is 
usually not much higher than in No. 
5 oils 


Composition of Ash 

The ash may be composed of many 
substances, such as tank scale or 
rust, dirt and sand, but in most cases 
it is inorganic salts. In some poorly 
and improperly handled residual oils, 
there will be found the catalytic 
agent from the refinery towers. This 
is not common, but if present will be 
found in the oil as ash. These salts 
are chemical compounds which vary 
with the different types of crude, 
and with source ef the crude. They 
are generally found in solution with 
the water in the crude, or as sedi- 
ment, which during the refining 
process, become concentrated in the 
residual oils 

To illustrate, compounds of silicon, 
iron, calcium, magnesium, vanadium, 
and sodium are a few that may be 
present. The type, number, and 
amount of these different compounds 
will vary greatly, but the following 
illustration will present some idea 
of what may be found in the ash 
content of heavy fuel oils. 


Silicon compounds 0.0310% 
Calcium compounds 0.0150% 
Iron compounds 0.0250°; 
Manganese compounds 0.004 
Vanadium compounds 0.001% 


Sodium compounds 0.0300; 

You will notice that the amounts 
are quite small, but in some indus- 
tries even these small amounts will 
cause trouble 


In the glass and ceramic indus- 
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tries, vanadium and iron content are 
important. Some of these impurities 
are absorbed by the manufactured 
articles, thereby spoiling them. Pit- 
ting and discoloration being the 
greatest trouble. A recent specifica- 
tion for residual oils, limited the 
vanadium content of the fuel, for use 
in gas turbines. 

Some of the ash, particularly the 
chemical compounds, can cause de- 
terioration of the refractory ma- 
terials, in the combustion chamber. 
Abrasive ash can cause erosion of 
burner tips and mechanical wear in 
pumps, valves, and delicate control 
instruments. 

If the ash content is large, it may 
settle on the flues, or heating sur- 
faces of a boiler, causing loss of heat 
transfer, but if the amount is nor- 
mal or small, it generally goes up 
the smokestack. 


Salt or Chioride Content 


In some specifications for heavy 
fuel oils, there is a maximum salt 
or chloride content listed. These 
salts are included in the total ash 
content, but are sometimes specified 
separately, so we will discuss them 
briefly. 

These salts are chemical com- 
pounds, usually sodium, calcium and 
magnesium chlorides. Sodium chlo- 
rides are generally found in the 
largest quantity. The total salt or 
chloride content is expressed as so- 
dium chloride, and includes all the 
different chlorides present. 

The method of testing for chlo- 
rides is a chemical one, and would 
be hard to understand for one not 
familiar with analytical chemistry, 
so no description of this test is in- 
cluded. Any book on chemical analy- 
sis will have it for those interested. 


Source of Salt Content 


A dry oil would contain no salt, 
as it is the small percentage of wa- 
ter present in the oil, that holds the 
salt. The original salt is found in the 
crude oil, but it becomes concen- 
trated in the water and sediment of 
the heavy oils, combined with the 
other ash-producing materials, dur- 
ing the refining process. 

The refining equipment is sub- 
jected to excessive corrosion by the 
presence of large amounts of salt. To 
overcome this, crude oils are usually 


Salt Content of Various 
Heavy Fuel Oils and Crudes 


Pounds per Pounds per 


1000 barrels gallon 
10 0.0002 Heavy fuel oil 
17 0.0004 
21 0.0005 
48 0.0010 
65 0.0015 
144 0.0034 
171 0.0040 
55 0.0013 Crude oil 
81 0.0019 
191 0.0045 
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desalted before refining, but not all 
of the salt is removed. A large per- 
centage is taken out, which in turn 
helps reduce the corrosion and the 
amount eventually found in the re- 
sidual oils. 


Quantity of Salt Present 


The usual method of describing 
the amount of salt or chloride, is in 
pounds per 1000 barrels of oil, and 
to bring this down to easy under- 
standing, the following illustrations 
will help to visualize these amounts. 


As you will see, the amounts present 
in heavy fuel oils vary a great deal. 
This is directly responsible to the 
amount present in the crude oil, at 
the time of refining, as well as, the 
source. Some crudes may have a 
large amount of water, but only a 
little salt content, and the reverse 
is also true. 

You will note that the amounts are 
small, so very infrequently, any trou- 
ble is encountered due to this type 
of ash. if the amount is large the 
same difficulties may be experienced 


to the refractory materials, and me- 
chanical parts as described in the 
part on total ash. 

In summing up the remarks about 
ash and salt present in residual fuel 
oils, these impurities can be ignored 
for most combustion operations, ex- 
cept in those industries where the 
products manufactured, or different 
types of operations, warrants spe- 
cial consideration, such as previous- 
ly described, because of the troubles 
encountered by deposits of harmful 
ash. 


How to Stop One Common Cause of 
Chronic Superheater Tube Failures 


Faulty operating methods are second leading cause of repeated superheater tube failures . . . Internal 
deposits head the list . . . Difference between heat absorption in boiler tubes and superheater tubes 


. . « How to handle superheater drains in starting up and shutting down . 


. . Don't throttle drains; open 


them wide; the manufacturer has designed them for it . .. What to do if you have to get a boiler on 
the line fast . . . Time required for proper superheater drainage may be longer than usually allowed 


HEN repeated superheater 

tube failures are encountere@ 
in a boiler installation, and it has 
been determined that internal de- 
posits are not the cause, the boiler 
firing practices should be checked 
for the source of trouble. According 
to the records of the Hartford Steam 
Boiler Inspection and Insurance Co., 
faulty operating practices rank sec- 
ond in the list of various causes of 
superheater tube failures, internal 
deposits head the list. 

Some boiler operators assume that 
the superheater can function suc- 
cessfully under any firing condition 
that is satisfactory for the boiler 
proper. This assumption is not cor- 
rect, so there are times when the 
firing rate should be controlled with 
special consideration to superheater 
conditions. This is particularly true 
when the boiler is being started up, 
or shut down, as will be easily rec- 
ognized when conditions in the su- 
perheater at such periods are com- 
pared with boiler tube conditions. 


Boiler Tube vs. Superheater Tube 
Conditions 


When the proper boiler water 
level is maintained, the boiler tubes 
are always in contact with water, 
which will absorb heat conducted 
through the tube walls. As the wa- 
ter absorbs heat, it circulates through 
the boiler, and this continual heat 
absorption and circulation combine 
to keep the tubes at safe tempera- 
tures. The action continues even 
though the boiler may not be de- 
livering steam. 

A different situation exists in the 
superheater tubes. Steam, instead of 
water, is the cooling medium for the 
superheater, but no steam will flow 


vecember 


through its tubes unless there is a 
pressure differential between the in- 
let and outlet headers, and the tubes 
are clear of condensate. In order to 
obtain a pressure differential, steam 
must be passing out of the super- 
heater or, in other words, it must 
be delivering steam. 
Starting and Stopping 

When a boiler is being started up, 
the superheater tubes will be sub- 
jected to the heat of hot gases, but 
no steam will pass through them un- 


til the boiler water has reached the 
steaming temperature and the head- 
er valves have been opened. Even 
then, the steam will only pass 
through those tubes which have been 


cleared of condensate. Likewise, ; 


when a boiler is suddenly taken off 
the line, or loses its load, heat will 
continue to be applied to the super- 
heater tubes for a time, but no steam 
will pass through the tubes to cool 
them, unless the superheater safety 
valves are blowing. 

It is obvious, from these points of 


Excessive firing rate and too rapid pressure rise during starting-up period caused ee 
of this pendant-type superheater tube. Boiler was put on line 4 hr after lighting 
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difference between the action in su- 
perheater tubes as compared to boil- 
er tubes, that special protection must 
be given to the superheater when 
starting up or shutting down. To 
provide this necessary protection 
superheaters are equipped with drain 
lines which, when properly used in 
with contro! of 
the firing rate, will prevent over- 
heating Following details of how 
this can be done were given recently 


conjunction correct 


in The Locomotive, published by 
Hartford 
Superheater Outlet Drains 
A drain line is installed at the 


superheater outlet-header. This line 
is provided for the purpose of ob- 
taining circulation through the su- 
perheater at times when the boiler 
is being fired but is not delivering 
steam through the main line. When 
starting up, steam should be voided 
by keeping the drain valve on the 
outlet header wide open until the 
boiler has been placed on the line 
Too frequently, an operator, having 
in mind the saving of steam, will 
open the line only partially. This 
permits some steam to circulate in 
the superheater, but it is not likely 
to be sufficient for adequate pro- 
tection. The superheater drain is 
designed by the manufacturer 
cording to the requirements of the 
particular installation, and the size 
normally selected will void the cor- 
amount of steam for adequate 
protection only when the line is 
wide open. This fact should be given 


rect 


full recognition by operators, for it 
is far better to lose a few dollars 
worth of steam than hundreds of 


dollars worth of superheater tubing 

In sore plants, particularly 
tral stations, it is sometimes neces- 
sary to place a boiler on the line 
rapidly. This requires a large re- 
lease of heat in the furnace in orde 


cen- 


te generate steam quickly. Under 
such conditions, a large volume of 
steam must pass at high velocity 


through the superheater and this re- 
quires drain lines larger than those 
usually furnished. Under extreme 
conditions it may even be necessary 


to furnish steam from other boilers 
in sufficient quantity to keep the 
superheater cool until the unit is 


placed on the line 
When a_ boile 
is taken off the 


loses its load, or 


line, superheater 


conditions 


are similar to the start- 
ing-up period. and similar precau- 
tions must be taken. The super- 
heater outlet header-drain should 
be opened wide as soon as the main- 
steam-line valve is closed, or pref 
erably a moment before the main 
valve is closed. The drain valve 
should then remain open until the 

again 


boiler is placed on the line 


At the supe rheater inlet-header a 


drain is provided for removing con- 


densate when starting up, in order 
to permit a free flow of steam 
through the superheater. The valves 
in this line should be opened when 
the boiler is to be started, and should 
remain open until all condensate has 
been removed 

If the superheater is of the in- 
verted type, the condensate will col- 
lect in the headers where it can 
readily be removed by the use of 
the drain lines. However, in pend- 
ent-type superheaters the headers 
are above the tubes, and the con- 
densate cannot be removed by gravi- 
ty drainage. The most common and 
most reliable method for clearing the 
pendent type is to evaporate the 
condensate by firing the boiler slow- 
ly to avoid excessive flue gas tem- 
peratures at the superheater. It 
should be borne in mind, however, 
that when the boiler begins te gen- 
erate steam some of the tubes will 
be blown clear by the steam pres- 
sure, but the remainder will still 
contain trapped condensate, and the 
firing rate should be held down until 
all tubes are clear 


of boiler, but according to a series 
of tests which were made in a num- 
ber of plants, the time generally al- 
lowed by operators is not sufficient. 
The tests were made on boilers or- 
dinarily placed on the line within 
2 or 4 hr after starting to fire. In 
the study, thermocouples were at- 
tached to selected tubes throughout 
the superheaters, and readings were 
taken during the starting-up peri- 
ods. The readings showed that the 
time required to clear all super- 
heater tubes and establish free cir- 
culation was more than double that 
customarily allowed, and in some 
cases an allowance of more than 12 
hr was necessary 
AN AMAZING new battery in which 
the ampere-hour efficiency ap- 
proaches 100° and the energy effi- 
ciency is 85% is now available in 
capacities ranging from 0.5 to 40 
ampere-hours. The new battery 
utilizes a silver cell in its design and 
weighs from one-third to one-fifth 
as much as conventional batteries. 
It is reported to be resistant to me- 


The length of time required to chanical shock and can withstand 
clear the superheater of all conden- heavy discharge currents without 
sate will vary with the size and type damage.—Ohmite News 


T 


“But, Henry, if yuh'd help with the work around here a little yuh wouldn't 


have to take these keep fit exercises!’ 


‘ | 
ld VAN 
( a 4 
4 
ee 
fuec 
we 


Trackmobile Makes 
Car Handling Easy 


HE PICTURES on this page 

show a new Trackmobile de- 
veloped by the Whiting Corporation 
for hauling, spotting, and switching 
railway cars. Developed for general 
use, it should be of considerable 
value around power stations in 
handling coal cars. 

It is a small, compact, gasoline- 
powered car designed to travel either 
on railway tracks or on the ground 
A simple control makes it possible 
to change from one method of travel 
to the other in just 30 seconds. 

The feature that makes this car 
really unique is the hydraulic jack 
which, when the trackmobile is cou- 
pled to the railway car, raises the 


Fig. 2. Close-up showing the four standard car wheels for track travel 
and the four rubber tired wheels for ground travel 
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Railway 


railway slightly so that part of the 
car's weight is transferred to the 
trackmobile. This greatly increases 
the tractive effort and enables the 
little car to develop a maximum 
drawbar pull of 7350 Ib. 

The Trackmobile uses four stand- 
ard steel wheels for track travel. 
The four rubber-tired wheels for 
ground travel are hydraulically re- 
tracted when the trackmobile is po- 
sitioned for track operation. One 
operator easily controls the transfer 
from one set of wheels to the other. 
The maximum ground speed is 20 
miles per hour; the track speed 
varies with the load. 

As will be seen from the photo- 


é 


# 


Fig. |. 
mobile has 
loaded railway cars 


graph (Fig. 1) the driver's seat is 
placed so that he has full vision in 
either direction on his side of the 
track. If necessary, the trackmobile 
can be placed between two groups of 
railway cars so as to pull one group 
while pushing the others. The weight 
of the trackmobile itself is 6000 lb, 
however by virtue of the arrange- 
ment whereby part of the weight of 
the railway car is transferred to the 
Trackmobile, the following tractive 
effort in pounds — drawbar pull is 
obtained: 
Ist gear at 15 mph — 7350 llb 
2nd gear at 2.5 mph — 4700 Ib 
3rd gear at 4.0 mph — 3200 lb 
4th gear at 9.0 mph — 1100 Ib 
The dtvice is powered by an L 
type, 4-cycle, 4-cylinder gasoline en- 
gine, rate at 60 Bhp (Max) at 4000 
rpm and developing a maximum of 
106 foot-lb at 2000 rpm. The engine 
is water cooled, the cooling system 
using a deep-core fin radiator with 
conventional engine-driven water 
pump and a belt-driven fan. The 
motor clutch is a single plate, heavy 
duty type, 9 in. in diameter, trans- 
mitting maximum driving torque 
under most severe conditions. The 
transmission has four speeds—ahead 
and reverse — with standard auto- 
motive type selective shifting. The 
mechanical brake is drive-shaft 
mounted with ample capacity to 
hold the load under normal operat- 
ing conditions but air brakes can be 
provided if desired. The engine has 
standard battery ignition and the 
generator has ample capacity for 
lights and signalling devices. When 
operating on road wheels, the car 
has a turning radius of 20 feet. 


Fig. 3 Showing how the car is placed over the railway 
track by the rubber tired wheels. As the latter rise, the 


car wheels engage the track 


Weighing on 6000 Ib the Track- 
plenty of power for pulling fuily 
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How to Space Your Pipe Supports Correctly 


Here is @ simple, easy-to-read chart for determining proper distance between pipe supports . . . 
Horizontal pipe line should be pitched downward so that outlet of each span is lower than maxi- 
mum sag... Weight of pipe and contents may cause pipe to sag between supports, form pockets 
in steam lines where condensate may collect unless pipe is properly pitched to drain it . . . 


HEN a horizontal pipe line is amount of sag is dependent upon the If the pipe line is installed with no 
supported at intermediate weight of the pipe and the fluid, downward pitch, pockets may form 
points, sagging of the pipe may oc- plus any insulation, valves or fittings in each span. In lines conveying 
cur between these supports. The which may be included in the line. steam, condensate may collect in 
these pockets. To eliminate them, 
the line should be pitched down- 
ward so that the outlet of each span 
is lower than the maximum sag. 

Crane engineers have conducted 
tests to determine the deflection of 
horizontal standard pipe lines filled 
with water, in pipe sizes %4-inch to 
4-inch inclusive. The results, re- 
cently reported in Valve World, have 
indicated that, for pipe larger than 
2-in. with supports having center to 
center dimensions greater than 10 
ft, the resultant deflection is less 
than that determined by the use of 
the formula for a uniformly loaded 
pipe fixed at both ends. For pipe 
sizes 2-in. and smaller, the test de- 
flection was in excess of that deter- 
mined by the formula for pipe hav- 
ing fixed ends. For the shorter spans, 
it approached the deflection as de- 
termined by the use of the formula 
for pipe lines having unrestrained 
ends. 

The accompanying chart gives the 
deflection, for varying spans, of hori- 
zontal standard pipe lines filled with 
water. It is based upon the results 
obtained from tests for pipe sizes 
2-in. and smaller, and upon the for- 
mula for fixed ends for the larger 
sizes of pipe. The deflection values 
given on the chart are twice those 
obtained from test or calculations. 
This is done to compensate for any 
variables, including weight of insu- 
lation, ete. 


1.00 


Deflection of One Span, Inches 


Formula 
The formula given below indi- 
cates the vertical distance that the 
span must be pitched so that the 


| outlet is lower than the maximum 
2 sag of the pipe. 
| | . 144S2y 
y* 
where: 
h Difference in elevation of 
| | | span ends, inches 
ot Ss Length of one span, feet 
5 


89 Ww 4 «650 70 8090100 Y Deflection of one span, inches 
By eliminating the unconsequen- 

tial term “-y?” from the denomina- 

Chart showing deflection of horizontal pipe lines, for determining correct distance between tor, the formula reduces to: 

pipe supports. Based on standard pipe filled with water. Use of chart explained in text 

for example in which average gradient of a 4 in. standard pipe is | in. in 30 h 4y 


Distance Between Supports, Feet 


4 
| | 
0) + 4 
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The pitch of pipe spans, called the 
Average Gradient, is a ratio be- 
tween the drop in elevation and the 
length of the span. This is expressed 
as so many inches in a certain num- 
ber of feet: 


Average Gradient = 8 


The dotted lines as shown on the 


The Hand of the 
Power Plant Worker 


ANDS: in every occupation and 
every trade they are the most 
important tools, they are irreplacea- 
ble. They must be in good, healthy 
and efficient shape in order to guar- 
antee efficiency to the men occupied 
in power plants and electrical work. 
The skin of every hand, of every 
finger, shows certain lines that are 
different in every single man. They 
enable the identification of a person 
through fingerprinting. In workers 
who are handling heavy materials 
such as metal parts, heavy wires, etc., 
these lines may be absent tempo- 
rarily and fingerprinting may be 
without success. This absence, how- 
ever, is only of short duration. The 
papillary lines of the fingertips are 
promptly reformed when work is 
discontinued. But, as Dr. Ronchese 
pointed out, if an electrician is killed 
at work and his body lies unidenti- 
fied and no help is to be obtained 
from his fingertips, other means of 
identification may become useful. 
This is the case in which profes- 
sional calluses, worn out fingertips 
or scars may supply the identifying 
clue. 


Callosities of the Hand 


The changes which the workers’ 
hand suffers under the permanent 
influence of mechanical, chemical, 
thermal (heat and cold) irritations, 
are numerous. Such changes are fre- 
quently characteristic of certain oc- 
cupations and are regarded as pro- 
fessional stigmata or signs. Burns 
frequently produce lasting signs on 
the hands of electricians and work- 


December 


chart are plotted from the above 
formula and indicate average gradi- 
ents of 1 in. in 10 ft, 1 in. in 15 ft, 
1 in. in 20 ft, 1 in. in 30 ft, 1 in. in 


40 ft. 
Typical Problem 
What is the maximum permissible 
distance between supports for a 4- 
in. standard pipe line assuming a 
desired pitch or average gradient of 
1 in. in 30 ft. 


By Dr. W. SCHWEISHEIMER 


ers in power plants. Skin grafting 
may be necessary after severe elec- 
tric burns. 

Calluses or callosities are cireum- 
scribed patches of hard, thick skin. 
Actually the callosity is a form of 
protection of the body against harm- 
ful pressure by a tool or any hard 
object. Permanent pressure would 
injure important parts in the deeper 
layers of the hand; the developing 
callus represents actually a sort of 
protective dam that diminishes the 
strength of the pressure. Callous 
hands are less likely to conduct the 
electric current; callosities may play 
the part of insulating material. 


Excessive Perspiration 


On the other hand, excessive per- 
spiration (hyperidrosis) of the hands 
is an excellent conductor for the 
electric current. It is an unpleasant 
handicap for the worker who has to 
use wires, insulators and switches. 
There are many sweat glands in the 
skin of the hands, they are particu- 
larly numerous on the palms. The 
sweat evaporates quickly, drawing 
heat from the skin, and consequently 
the hands feel cold and wet. Exces- 
sive perspiration is a_ distressing 
condition for the electrician and 
power plant worker and may even 
interfere with his usefulness, for 
moist hands soil everything they 
touch. 

Cause of the trouble may be some 
form of anemia or another general 
condition, or it may be a local con- 
dition of the skin of the hand. The 
knowledge that one’s hands are cold 


Solution 

From the intersection of the di- 
agonal dotted line for an average 
gradient of 1 in. in 30 ft and the di- 
agonal solid line for 4-in. pipe, 
draw a vertical line (as shown on 
chart). Where this line intersects 
the bottom horizontal scale, it shows 
that the maximum span is approxi- 
mately 22 ft. 


and clammy may add to the em- 
barrassment. The fear alone of shak- 
ing hands with another person may 
be sufficient to produce excessive 
perspiration. Any emotional upset 
tends to increase the secretion. For 
treatment astringent lotions and 
powders are often used. Soaking the 
hands in hot water for a short time 
gives relief. Recommended are a 
one-percent solution of formalde- 
hyde (which, however, is not toler- 
ated by everyone), or a one-per- 
cent solution of quinine and tannic 
acid in dilute alcohol or Eau de 
Cologne. 
Allergic Hands 

If an electrician or power plant 
worker is allergic to certain sub- 
stances with which he has to work, 
he may develop an unpleasant ecze- 
ma. Such skin inflammation affects 
the hands or fingers or forearms. 
While pain is rare, itching is com- 
mon, particularly when the hands 
are exposed to heat. In the chronic 
form the skin of the hand becomes 


thickened, with scaly or weeping 
patches. 

It is obvious that in America with 
its modern working methods, such 
hand irritations are less frequent 
than in European countries. Per- 
sonal sensitivity (allergy) may be 
the cause of the ailment. The skin 
is sensitive to a substance that 
usually is non-irritating. There are 
so many materials used in the daily 
watk of electricians and power plant 
workers — starting from brass of 
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switches and measuring instruments 
to the synthetic waxes, rubber, oils 
and resins of insulating wire and the 
carbon electrodes of electro-thermal 
apparatus that it might be hard 
to discover the actually irritating 
material. The modern skin test or 
patch test allows to find out whether 
the employee is sensitive to a cer- 
tain material. This takes patience 


Trembling Honds 

Trembling of the hands (tremor) 
is most unpleasant; the working 
ability of electricians and power 
plant workers is impaired by it. Still 
it is astounding to see older men 
with stiff fingers and arthritis-bent 
joints and trembling hands carry 
out fine work with absolute reliabil- 
ity. This indeed is a victory of Will 
over Matter! Sometimes exhaustion 
after long working hours may cause 
the trembling of the fingers, and a 
few days of rest or a good night's 
sleep will restore normal conditions 
General conditions may be the cause 
such as anemia, convalescence after 
serious illness, heart conditions, etc 
Certain changes in the central nerv- 
ous system will result in trembling 
hands; it is not always possible to 
cure these conditions. Intoxication 
with nicotine, alcohol or industrial 
poisons may produce trembling 
hands 

We all know that mental excite- 
ment can produce temporary trem- 
bling of the hands. It will disappear 
with disappearance of the excite- 
ment or emotional When 
nicotine or alcohol in abundance is 
at the root of the disturbance, the 
habit has to be discontinued for a 
long time. A medical checkup is 
strongly indicated when trembling 
of the hands is a persisting symptom 


upset 


Infections of the Hands 

Industrial statistics have shown 
that infections of the hand generally 
form the major injuries which lead 
to partial and permanent disabilities 
The injuries later may become in- 
As Sumner L. Koch puts it 
The trivial hand injury, promptly 
and accurately cared for, goes on to 
rapid recovery 


fected 


neglected it may re- 
sult in serious infection 

Though hand injuries form the 
most common type of accidents in 
power plants and the electrical in- 
dustry, serious infections are rare 
when there is the proper medical 
care immediately after the occur- 
rence of the injury. Good first aid 
treatment consists in immediate ap 
pli ation of a sterile dressing—and 
nothing more. Siler stresses one fact 
that obviously the best treatment of 
injuries is prevention of any further 
harm, and this is only attainable as 
the result of permanent cooperation 
and the sharing of responsibility by 


the employer, the employee and the 
physician. In more severe infections 
of the hand the use of the modern 
chemical methods of sulfa com- 
pounds and of penicillin marks a 
remarkable achievement in the 
treatment of wounds and injuries. 
Most pustules on the hands of 
electrical and power plant workers 
are not of dangerous infectious ori- 
gin, but are simple furuncles or boils 
The infections occur mainly on those 
parts of the skin that are exposed to 
friction or injury. After some days 


RHEOSTAT SIZE DECREASED BY 
TAPERED RESISTANCES 


apvantaces of the tapered 
type of rheostat in producing more 
uniform control is well known. An- 
other, and very important advantage 
of a tapered winding or an arrange- 
ment of separate resistance in 
tapered sequence, is its ability to de- 
crease the rheostat size required. As 
pointed out in a recent issue of 
Ohmite News, the tapered principle 
can be applied to all sizes of rheo- 
stat installations 

In the operation of any rheostat, 
when the moving contact is on the 
first turn of wire or ribbon, this turn 
must carry the maximum current. 
As resistance is placed in the cir- 
cuit, however, the succeeding turns 
never have to carry more than a 
certain fraction of the maximum 
current, because the current tapers 
off from the maximum to some min- 
imum value 

How this change of current is 
taken advantage of in a_ tapered 
winding, is shown in the illustration. 

(A) diagrams a 300-ohm_ uni- 
formly wound rheostat which, it is 
assumed, consists of 3 equal sections 
R,, R, and Ry. These sections, in 
turn, are represented by the three 
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Rheostat hook-ups showing the principle of the tapered resistance 


or a week the painful boil is ripe. 
It ruptures and its yeliowish-white 
content is extruded or may else be 
removed mechanically. Unhygienic 
working conditions surely have their 
influence on growth and frequency 
of boils, and the general condition of 
a worker may predispose to the in- 
fection. In all cases of repeated boils 
and especially in extended general 
furunculosis it is advisable to test 
the urine for sugar since a diabetic 
condition favors the occurrence of 
furuncles. 


fixed resistors connected in series. 
It can be seen that the wattage rat- 
ing for R, (and for R, and Rs, as 
they are assumed to be equal) is 
WwW R or Ww 100 100 
watts. Therefore, the uniformly 
wound rheostat must have a rating 
of 300 watts. Sketches (B), (C) and 
(D) show how the current and 
wattage in each section varies as the 
contact is moved. While the values 
given apply to the assumed case 
only, they illustrate how the last two 
resistors (or section of the rheostat) 
dissipate less wattage than the first. 

Diagram (E) shows a two section 
tapered rheostat, also of 300 ohms 
total resistance, in which the first 
section is still 100 ohms, but in 
which the second section is 200 ohms. 
The wattage rating of the first sec- 
tion still must be mer. Ry =1* 100 

100 watts. But the rating of the 
second section need be only 0.5* = 
200=50 watts. The total rating re- 
quired is then only 100 + 50 = 150 
watts 

The particular rheostat design 
worked out in this example is mere- 
ly incidental to the purpose of ex- 
plaining the effect of a tapered 
winding, and is not to be consid- 
ered representative of an actual 
taper for this case. 
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How to Buy the Best Coal for YOUR Power Plant 


Table t. Cost of coal as received or as fired, in cents per million Btu, based on a cost 
of $1 per ton delivered, for heat contents of 9000 to 15,000 Btu per |b 
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IN BUYING COAL, the purchaser must 
secure the coal best suited and most eco- 


| for his quip Boiler 
manufacturers design and guarantee their 
boilers, boiler settings, furnace volumes, 
draft equipment, and so on, for a certain 
kind of coal; hence it is of uppermost im- 
portance, for good efficiency, to use that 
coal. This is not necessarily the cheapest 
coal. It is that coal for which the furnace 
was designed, but this point is very much 
ignored by the average coal buyer. 

Cost per ton of coal is only relative for 
purpose of sale, but the cots per million 
Btu is the actual cost (heat or calorific 
value); therefore, all coal cost should be 
on a MILLION BTU basis. 

Knowing the kind of coal required and 
available, the cost per million Btu can then 
be determined from the cost per ton de- 
livered to the bunker, or as fired, by using 
values given in Table |. 

Importance of Sulphur and Ash 

The sulphur content should be closely 
watched, since sulphur has very little heat 
value but may cause slagging and clinker- 
ing. !t should be remembered that coal 
high in sulphur clinkers readily. 

Another very important item is the ash, 
its amount, fusibility, and tendency to clinker. 
The ash fusion temperature varies from 1950 
to 2950 F for different coals. Standard 
practice divides the fusing temperatures in 
three groups as follows: 

a. Above 2600 F is considered refractory. 
b. From 2600 to 2200 F is medium fusibility. 
c. Below 2000 F is considered easily fusible. 
Coal with ash at a fusion temperature of 
2500 F or over causes very little clinkering, 
but coal high in sulphur and an ash fusion 
temperature much below 2500 F may clinker 
readily. This points to the fact that the 
fusing temperature of ash is very important, 
especially with a high CO, (low excess = 
and high furnace temperatures. A high as 
content reduces the calorific value of the 
coal, increases the cost of handling and 
disposal, and lowers the steam plant ca- 
pacity. 

With numerous coal receipts of different 
analyses, it is necessary to calculate the 
average or mean values of moisture, ash 
and Btu. This has always been a difficult 
problem; hence, a tabulation with an ex- 
ample will show the correct application. 

The calorific value of the fuel (Btu per 
pound) might be given on 3 bases; as fired, 
dry, or A pl pl 
has been given to explain the methods for 
conversion. 

In analyzing coal, it is impossible to get 
the Btu values much closer than the values 
given in the table advancing by 10 Btu per 
lb. Whatever the cost per ton is, the table 
gives the correct value ee 2 decimals, which 
is accurate gh for a cial cal- 
culation. 


How to Calculate the Correct Average 
Btu per Pound, and the Average 
Moisture, Ash, Volatile Matter, 

and Fixed Carbon in Per Cent 


With monthly boiler operating reports 
and monthly coal invoices, it is often re- 
quired to get the average Btu value per 
pound, the average per cent of moisture 
and ash for the month. The correct solution 
to a practical problem, set up in Table Ii, 
will explain this. 


Kent; Mechanical Engineers Handbook, Ed.; 
John Wiley & Sons, Inc. 

Marks; Mechanical Engineers Handbook, 4th Ed.; 
McGraw-Hill Book 

MacNaughton; “Elementary Steam Power Engi- 
neering.” 3rd Ed.; John Wiley & om 

U. S. Bureau of Mines, numerous bul 


Ib as 
rec'd 
9,000 | 5.556 5.549 5.543 5.537 5.53! 5.525 5.519 5.513 5.507 §.50! 
9100 | 5.495 5.488 5.482 5476 5.470 5.464 5.459 5.453 5.447 5.44! 
9200 | 5435 5.429 5.423 5417 54ll 5.405 5.400 5.394 5.388 5.382 
9300 | 5376 5.37) 5.365 5.359 $353 5.348 5.342 5.336 5.330 5.325 
9400 | 5319 5313 5.308 5.302 5.297 5.291 5.285 5.280 5.274 5.269 
9,500 | 5.263 5.258 5.252 5.247 5.241 56.236 5.230 5.225 5.219 5.214 
9600 | 5208 5203 5.198 5.192 5.187 5.18! 5.176 5.171 5.165 6.160 . 
9700 | 5.155 5.149 5.144 5.139 5.133 5.128 5.123 5.118 5.112 5.107 
9.800 | 5.102 5.097 5.092 5.086 5.08! 5.076 5.07! 5.066 5.06! 5.056 ; 
9900 | 5.05! §.045 §.040 5.035 5.030 5.025 5.020 5.015 5.010 5.005 
10,000 | 5.000 4.995 4.990 4.985 4.980 4.975 4.970 4.965 4.960 4.955 f 
10.100 | 4.951 4.946 4941 4.936 4.931 4.926 4921 4.917 4.912 4.907 
10.200 | 4.902 4.897 4.892 4888 4.883 4.878 4873 4.869 4.864 4.859 
10.300 | 4.854 4.850 4845 4841 4.836 4.831 4.826 4.822 4.817 4.813 
10.400 | 4808 4.803 4.798 4.794 4.789 4.785 4.780 4.776 4.771 4.767 | 
10.500 | 4.762 4.758 4.753 4.749 4.744 4.739 4.735 4.730 4.726 4,721 
10.600 | 4717 4.713 4.708 4.704 4.699 4.695 4.690 4.686 4.682 4.677 
10.700 | 4.673 4.669 4.664 4.660 4.655 4.651 4.647 4.643 4.638 4.634 
| 10.800 | 4.630 4.626 4.621 4.617 4.613 4.608 4.604 4.600 4.596 4.591 | 
10900 | 4587 4883 4.579 4575 4570 4566 4562 4558 4.554 4.550 | 
11000 | 4545 4541 4537 4533 4.529 4.525 4521 4517 4513 4.509 
11100 | 4505 4501 4496 4492 4488 4484 4480 4.476 4.472 4.468 : 
11200 | 4464 4460 4.456 4452 4.448 4.444 4440 4.436 4.433 4.429 
11300 | 4425 4421 4417 4413 4409 4405 4401 4.398 4394 4.390 | 
11400 | 4386 4482 4.378 4.375 4.371 4367 4.363 4359 4.355 4.352 
11,500 | 4348 4.344 4.340 4.337 4.333 4.329 4.325 4.322 4318 4.314 
| 11600 | 4310 4307 4303 4299 4.295 4.292 4.288 4.284 4.281 4.277 ian 
11700 | 4274 4.270 4.266 4.263 4.259 4255 4.252 4.248 4.244 4.241 aes 
11800 | 4.237 4.234 4.230 4.227 4.223 4219 4216 4.212 4.209 4.205 
11900 | 4202 4.199 4.195 4.192 4.188 4.184 4.181 4.177 4.174 4.170 : 
12.000 | 4.167 4.164 4.160 4.157 4.153 4.149 4.146 4.143 4.139 4.136 
12100 | 4132 4.129 4.125 4.122 4.119 4.115 4.112 4.108 4.105 4.102 
12200 | 4.098 4.095 4.092 4.089 4.085 4.082 4.078 4.075 4.072 °4.068 ; 
12300 | 4.065 4.062 4.058 4.055 4.052 4.049 4.045 4.042 4.039 4.036 . 
12.400 | 4.032 4.029 4.026 4.023 4.019 4.016 4.013 4.010 4.006 4.003 
“12500 | 4.000 3.997 3.994 3.991 3.987 3.984 3.981 3.978 3.975 3.971 i 
12600 | 3.968 3.965 3.962 3.959 3.956 3.953 3.950 3.946 3.943 3.940 a 
12700 | 3.937 3.934 3.931 3.928 3.925 3.922 3.918 3.915 3.912 3.909 3 
12800 | 3.906 3.903 3.900 3.897 3.894 3.891 3.888 3.885 3.882 3.879 Zz 
12900 | 3.876 3.873 3.870 3.867 3.864 3.861 3.858 3.855 3.852 3.849 - 
13,000 | 3.846 3.843 3.840 3.837 3.834 3.831 3.828 3.826 3.823 3.820 ; 
13100 | 3.817 3.814 3.811 3.808 3.805 3.802 3.799 3.797 3.794 3.791 
13200 | 3.788 3.785 3.782 3.779 3.776 3.774 3.771 3.768 3.765 3.762 
13300 | 3.759 3.757 3.754 3.751 3.748 3.745 3.743 3.740 3.737 3.734 
13400 | 3731 3.729 3.726 3.723 3.720 3.717 3.715 3.712 3.709 3.706 
13,500 | 3.704 3.701 3.698 3.696 3.693 3.690 3.687 3.685 3.682 3.679 
13600 | 3.676 3.674 3.671 3.668 3.666 3.663 3.660 3.658 3.655 3.652 
13.700 | 3.650 3.647 3.644 3.642 3.639 3.636 3.634 3.631 3.628 3.626 
13800 | 3.623 3.621 3.618 3.615 3.613 3.610 3.608 3.605 3.602 3.600 
13900 | 3597 3595 3.592 3589 3.587 3.584 3.582 3.579 3.577 3.574 . 
14,000 | 3.571 3.569 3.566 3.564 3.561 3.559 3.556 3.554 3.551 3.549 : 
14100 | 3546 3.544 3.541 3.539 3.536 3.534 3.531 3.529 3.526 3.524 
14200 | 352! 3519 3.516 3.514 3.511 3.509 3.506 3.504 3.50! 3.499 
14300 | 3.497 3.494 3.492 3489 3487 3.484 3.482 3479 3.477 3.475 
14400 | 3472 3470 3.468 3.465 3.463 3.460 3.458 3.455 3.453 3.451 
14500 | 3448 3446 3.444 3.441 3.439 3.436 3.434 3432 3.429 3.427 
14600 | 3425 3.422 3420 3418 3415 3.413 3.411 3.408 3.406 3.404 
14700 | 3401 3.399 3.397 3.394 3.392 3.390 3.388 3.385 3.383 3.381 . 
i4800 | 3378 3.376 3.374 3.372 3.369 3.367 3.365 3.362 3.360 3.358 
14900 | 3356 3.353 3.351 3.349 3.347 3.344 3.342 3.340 3.338 3.336 
15000 | 3333 3.331 3329 3327 3.324 3.322 3.320 3.318 3.316 3.313 
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Totel Btu _ item C 
<= 12,277 Btw per Ib. 
it is not the sum of item 68 5, which 


gives 12,120 Btu per Ib. 

Table |! is en excellent set-up; it shows 
clearly all items involved, provides « quick 
check without loss of time, and is very sim- 
ple and easy to learn. 

Whet Prezimete Means 

In the Prosimate Analysis of coal, as re- 

colved or at fired, five determinations are 


usually made: 

Moisture, Volatile Matter, Fixed Carbon, 
Ash and Sulphur. 
Each item is expressed in per cont by weight. 
The sum of the first four is taken os 100 
per cent, while the sulphur is determined 
separately. 
With dry coal, the moisture has been re- 
moved and the ee remaining items — 
namely, Volatile Matter, Fixed Carbon and 
Ash—aere then taken as 100 per cent. This 
is shown in Table fil. 
The Combustible of « coal consists of Vole- 
tile Matter and Fixed Carbon, and these 
2 items are then considered as 100 per cent. 
See tabulation. (Data in the previous ex- 
ample will be used for this explanation.) 
The per cent of Volatile Matter in dry coal 
is 27.87 0.9487 of 29.38 per cent. 
Per cent of Volatile Matter in combustible 
27.87 0.8616 or 32.35 per cent. 
The Fixed Carbo and Ash must be figured 
in the same meaner to get the values on 
the dry basis. Moisture and ash cance! out 
under combustible. 
Table IV lists « few coals to show the effect 
of moisture and ash by per cent in weight 
on the Btu value of @ pound of coal by the 
Proximate Analysis. 


A Review for Old-Timers— A Must for Young-Timers 


Table Hl. Right and wrong methods of cal 


dati 


average Btu per ib, moisture, ash and 


other constituents of coal when expressed in per cont 
c E F G 
Pounds l Per cent Per cent 
Coal | Btuperib | Moisture | Ash 
2 11,000 | 23,600 6.40 12.80 9.0 18.0 
4 12,000 | 48,000 6.30 25.20 85 34.0 
5 12,050 | 60,2% 6.00 30.00 8.0 40.0 
12.150 | 97.200 | 44.00 75 60.0 
13 12,600 | 163,800 | 5.00 65.00 7.0 91.0 
32 60,600 | 392,850 29.20 177.00 40.0 243.0 
5 items 12,120 | 5.84 ‘ 8.0 
(wrong) Wrong | Wrong | Wrong 
32 Ib 12,277 | | 7:59 
(correct) Correct | Correct | 
Example te Show Use of Tebsler Values 
c ison in Heat Value of Coal A higher than coal A; this does not include 


et $7 per ton with Coal 8 at $6 per ton 
More coal of B must be fired to equal the 
heat value per pound of coal A. The mul- 
tiplier is 12,247 + 9,940 of 1.2321, which 
means that 1.232! Ib of coal B must be con- 
sumed for each pound of coal A. (Ratio is 
1.2321: 1) For moisture it is 0.16 1.232! 
or 0.1971 Ib in coal B against 0.0972 Ib in 
coal A; ratio of 2.03: 1.0. For ash it is 
0.1377 & 1.2321 of 0.1697 Ib in coal B 
against 0.0443 in A; a ratio of 3.83: 1.0. 
this shows conclusively that, for the same 
Btu d d, the equip + must handle 
twice the amount of moisture and 3.83 times 
the amount of ash by using coal B. Cost 
of coal A at $7 per ton is 4.083 = 7 or 
28.58 cents per million Btu. Cost of coal B 
at $6 per ton is 5.030 & 6 or 30.18 cents 
per million Btu. Based on the heat value 
alone the cost of coal B is 5.6 per cent 


such factors as effect of moisture on grinda- 
bility, extra coal and ash to be handled, etc. 
If a steam power plant is designed for coal 
A to produce 100,000 'b of steam per hour 
at maximum efficiency, it can readily be 
sone that, by using coal B the whole design 
has to be ‘larger to produce the same 
amount of steam. It requires more stoker 
area, more furnace volume, more forced 
draft fan capacity, more ash handling; in 
fact, everything costlier. Burning coal 
with equipment designed for coal A reduces 
the plant capacity by about 30 per cent or 
30,000 Ib, so that only 70,000 Ib of steam 
per hour are qvedined, the plant operation 
is inefficient and uneconomical, 
The reverse is also true; to burn coal A in 
a boiler designed for coal B is not economi- 
I b the equipment is not tailor made 
for coal A. THIS IS IMPORTANT. 


Table ll. Various data on coal from Proxi- Table IV. Effect of moisture and ash by per cent in weight on Btu per Ib value of coal, 
mate Analysis from Proximate Analysis 
| Asfired Dry tible | 
Vel. | 2787 79.38 32.38 | Moisture | Volatile Ash 
Fis. C 5.29 | 6144 | 67.65 Cod Mo. | | 
Ash 6.7! 9.18 . 2.86 33.23 58.08 5.83 14,105 14,521 
Moist. 613) 2 3.50 37.98 51.08 7.44 13,286 13,770 
100.00 9.72 | 32.44 53.41 4.43 12,247 13,567 
=— 993 33.13 48.77 8.17 11,896 13,208 
1.0000 5 | 193 29.99 43.90 14.18 10,303 11,699 
1.0000 ~ 0.0513 ot 16.00 32.41 37.82 13.77 9,940 11,833 
0.0513 ~ 0.0871 7 | 169 26.85 38.87 17.37 9,524 11,462 


0.9487 the divisor 0.8616 the divisor 
*Derivation of Table |: 


One pound of coa 


10,000 Btu, as fired. 
Cost per ton is $1 of 100 cents, (unit price). 
20,000,000 Btu at cost of $! 


Heat value per ton is 2000 « 10,000 


or 100 cents, (value in cents avoids zeros and 


XX 1,000,000 or 5.00 cents. Ans. 


Cost per million Btu is 


Example: The delivery price of coal containing 10,890 Btu per Ib 
per ton. What is the cost in cents per 


as fired was $6 
million Btu? 


One ton of coal weighs 2,000 Ib, (short ton). 
has a heat value of 


reduces decimals). 


of the coal as fed to the furnace from the bunker. It is this state 
on which the table has been calculated. 

Very often the Btu per pound cf dry coal or the Btu per pound 
of combustible is given. 
Example: The Proximate Analysis of a pound of coal is: moisture 
5.13%, volatile matter 27.87%, fixed carbon 58.29%, ash 8.71%, 
and a heat value of 12,800 Btu as fired. What is the heat value per 
pound of dry coal and per pound of combustible? 


The percentage of dry coal is 100°/, — 5.13°/, moisture, or 94.87%. 


12,800 
the combustible is 


< 100 is 13,492 Btu per Ib dry. Ans. 


100% — % moisture — %/, ash) 


Value in table is 4.591; 4.59! X 6 is 27.546 cents or $0.27546. Ans. — or (100 — 5.13 — 8.71) = 86.16% 
Example: What is the cost per million Btu of @ coal with @ heat and vay x 100 = 14,856 Btu per Ib combustible. Ans. 
value of 13,525 Btu per Ib (es fired) and at a cost of 
$7.10 per ton? OF COAL AS FIRED BTU/LB 
Value in table is 3.697, by interpolation between 3.698 and 3.696 er: 27.07% 20% Th 
and 3.697 7.10 is 26.25 cents or $0.2625 per million Btu. Ans. __90:£9% 
MOISTURE | VOLATILE MATTER | FIXED CARBON | 
There are three methods of reporting COAL ANALYSES: 


Bureau of Mines 


AS.M.E. Test Code 


COMBUSTIQLE 


stusie 


COAL 18 13,492 BTU/iB 


Coal “as received” or “as fired” ory 
2. Coal “moisture free” or “dry” 

3. Coal “moisture and ath free” or “combustible” 

Coal as received, os fred, or as delivered, is usually the condition 
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Diagram showing Proximate oy: ety coal and how Btu are deter- 
mined by methods 


Basic Power Plant FIGURING 


Correction: Engineering Constants 
October issue, pages 82-84 


in the October table of Engineering Con- 


on page 84: 
63,025 is 33,000 X 12 + (2 X 3.1416) 


0.9480 is 2,656,000 + (60 X 60 X 778.26) 


Ww. red- check 
are very red-faced especi 

because the use of these constants is in- 
tended to promote accuracy in figuring. 


WHAT CAUSED THE 
BOILER EXPLOSION? 
By H. B. McDERMID 


Durinc the working day of a very 
t in the 


lished for the purpose of processing 
a new brand of stock feed, a small 
internally-fired, vertical, tubular 
boiler blew up with astonishing de- 
structive ts for so small a unit. 
An attendant who had just passed 
by the unit before the explosion 
said that the water glass showed 
nearly full. The fire was moderate, 
and the steam gage showed but 85 
lb pressure, some five minutes be- 
fore the 30 in. by 6 ft boiler blew to 
its destruction. As the boiler was 
at first used only for mild heating, 
the owners were much puzzled as 
to the cause of the explosion. 

On arriving at the scene, the 
writer found boiler had been in- 
stalled in the basement of the build- 
ing and had left its bottom end 
sheet behind, lying quietly on the 
foundation on which it had been 
placed, with very little damage evi- 
dent in the lower surroundings. But 
above, the damage was enormous 
for so small a unit. The plant had 
been built with wooden floors back 
in the days when timber was both 
cheap and easy to get. The floor 
joists were rated 2 in. by 12 in., but 
were full 12 in. in depth, and nearly 
3 in. thick; this dimensioning held 
for the joists on the first and second 
floors, while the roof rafters were 
nearly as heavy. The boiler had 
soared up like a rocket, and tore 
holes through all three obstructions 
at least 20 ft square, and eye wit- 
nesses said it sailed above the roof 
a good 200 ft, and came to rest about 
an equal distance from the founda- 
tion. No person was even scratched 
in the accident, everyone being out 
of the path of flight at the time. 

Examination showed no evidence 
of overheating on the shell, but it 
did show startling evidence of mis- 
construction. In neither the state in 
which the unit was installed, nor the 
one from which it came, were there 
at the time any engineer’s or fire- 
men’s license laws; nor were there 
any enforced laws about boiler con- 
struction or inspection. The history 
of the case seemed to be that the 
owners had taken an old boiler that 


looked pretty good to them and had 
a new plate welded on the bottom 
end of the shell by a local black- 
smith, who had an acetylene torch 
and an obliging disposition, but who 
knew nothing about boilers, except 
ew 4 had to be water and steam 
tight. 


He got that result all right, but 
some of his welded joints were pa- 
per thin and utterly incapable of 
holding pressure for long. The plate 
stood the strain for as long as it 


could, and then sim 4 
away, 


and the shell sai 
like a V-2 rocket, 
building in its path but luckily no 
one was in its way. The destruction 
was much greater than any but an 
expert could imagine from such a 
small boiler, but was evidently 
greatly augmented by the compara- 
tively large amount of hot water that 
of course flashed into steam the in- 
stant its pressure was released. 
The incident serves to point the 
need for keen and careful supervi- 
sion at all times of even small steam 
boilers, which in all sizes can be 
excellent servants, but once allowed 
to get out of proper control, can be 
mighty bad masters. 


Questions and Answers 


Q & A—THE POWER 
ENGINEER’S FORUM— 
HERE’S HOW IT WORKS 


YOUR QUESTION about some 
problem in operation, mainte- 
nance or design will be pub- 
lished, signed only with your 
initials. 
Answers to uestion 
from other readers will be sent 
yee os soon as received, then 
is as space permits, so 
that all may have the informa- 
tion. 


You, too, a 
from other engi 


solve your problem, you 
your thanks, via the © i 
editor. 

Simple, isn't it? And effec- 
tivel Just ask engineers 
have tried itl 


Question No. 475 
HOW SHOULD HE FIGURE 
STEAM ENGINE STRESSES? 

Wuat are the stresses on the 
crank pin and wrist pin in this steam 
engine? 

Throttle steam pressure .150 psig 
a horsepower .... 500 
Ss 


Diameter of piston rod. 4 in. 
Will Q & A readers please show 
me the formulas by which these 
stresses can be figured, and how to 
put the correct values in them? 
Metuchen, N. J. 
G. J. T. 


Aaswer No. 468 
WHAT IS RATE OF 
CONDENSATION PER SQUARE 
FOOT OF STEAM COIL? 

V.L.G. does not state the material 
from which the coils are made. He 
has (roughly) a temperature differ- 
ence of 300 F between water at 60 F 
surrounding the coils and approxi- 


mately 358.4 F (temperature of 
steam) inside of coil. 


Condensation foot of 
or above con- — 


heating surface 
dition is as follows: 
Wrought-Iron Coils—110 lb per sq ft 
Brass ” 165 ” ” ” 
Copper 
Hyde Park, Mass. 

Hersert W. Branpr 

Aaswer No. 471 

SHOULD THE SUCTION PRESSURE 
COME DOWN TO ZERO ON THIS 
CO. COMPRESSOR? 

On nis 120-ton CO, compressor, 
said E. B., September issue, here’s 
what occurs. Operating pressures; 
suction 450 psi, discharge 950 psi. 

a. On shutting down, clolse ex- 

pansion valve, suction pres- 
sure comes down to 200 psi; 
close suction valve, suction 
pressure down to 100. 

Close discharge valve, suction 
pressure goes up to 350 psi and 
discharge pressure comes down 
to 350 psi. 
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stents, two errors got through our . 
reading and checking procedure. Mr. In some way the parentheses in these two 
man's copy was correct. Please mark your 
copy to show the following corrected values ; 
is 
same way. You get paid well | 
for published answers and also es 
get the credit for mony = them. is 
If other engineers help you 
id 
| 
Bore 20 in. 
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ec. With machine shut down, suc- 


tion and discharge pressures 
equalize and rise to 700 psi 

Why? Also, why does the com- 
pressor have to be barred over on 
center to start it? The compressor 
is driven by a 327-hp synchronous 
motor. Sometimes the fuses blow. 

In the November issue, Fred 
Whyte said he thought the suction 
pressure should come down to zero 
if all valves were holding, and com- 
mented on the other points 

Here's more comment from John 
Gorrie 

Gerrie Agrees Valves Are Faulty 

In suuttinc down a CO, com- 
pressor, the suction and discharge 
valves only should be closed. There 
is no necessity of closing the expan- 
sion (or regulator) valve. The gages 
will then equalize. There is no rea- 
son for the suction gage coming 
down to zero. Both gages should 
indicate alike when the machine is 
stopped 

To test the working of a CO, com- 
pression system: Close the expan- 
valve and pump down the 
evaporator gage from, say, 370 psi to 
75 psi. If more than 200 revolutions 
are required to produce this result, 
either the suction and discharge 
valves or the expansion valve are 
defective 

It would appear that the valves 
mentioned by EB are faulty. There 
may be foreign matter in the sys- 
tem, and this causes an irregular 
action of the evaporator gage 

The brine in the evaporator should 
be warmed up to around 150 F; 
then, with all CO, valves open, the 
machine should be run. Close ex- 
pansion valve and pump gas over to 
the condenser, then open expansion 
valve, and allow gas to rush into 
evaporator. Repeat this several 
times, opening valve at separator to 
blow off impurities with the gas 

A half pint of spirits of wine has 
been used in compressors to over- 
come excessive oil in compressors 
Open up the compressor to pour in 
the spirits; then, on closing up, run 
the compressor, and drain frequent- 
ly at the separator 

BE B should look to 
tanks and see that they 
submerged 

Cooling 
all right 

In many cases, it is customary to 
bar ‘round electric and steam driven 
CO, compressors before starting, but 
I cannot see why fuses blow, when 
starting up. What about relays or 
the breakers kicking out before the 
fuses blow? There a possibility 
that E.B. has also electric trouble 
which should be looked into 


son 


his brine 
are fully 
water 


temperatures are 


Lansing, Mich 
Joun M 


Gorrir 
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THE POWER PLANT ENGINEER for 
one of our most importent industrial 
companies has been handed the job of 
planning « complete set of testing and 
laboratory equipment for @ new power 
plant being built for one of the sub- 
sidiaries of his company. He hes been 
« subscriber to and reader of, this mage- 
tine ever since 1926 and now he is 
asking & A readers to advise him on 
the design and equipment of such « 
laboratory. 


The laboratory would be primarily for 
testing boiler feedwater and. lubricating 
oll. In this particular new power plant, 
all steam will be generated in waste heat 
boilers installed behind reverberatory 
furnaces. No direct-fuel-fired boilers will 
be installed. Analysis of waste heat gas 
will be made by the furnace operating 
steff, hence this laboratory will not re- 
quire gas testing equipment. 


The power plant will include condens- 
ing turbine generators, deaerating feed- 
water heaters, eveporator feed heaters 
and eveporsters, converter air blowors 
and air compressors, also auxiliary pumps 
and accessories for all the above. 

Now, our reader needs to know what 
tests should be made and, in detail, just 
what laboratory equipment should be in- 
stalled for such « plant. He needs to 


Help! Help! Heur THIS ENGINEER PLAN 
A POWER PLANT LABORATORY 


know something about how the labore- 
tory should be laid out and, if possible, 
some estimate of what it would cost to 
equip it. IMPORTANT: — He does not 
want the testing details (those are readi- 
ly available) but rather the equipment 
and layout making them. 


So come on, you power oe gar who 
have good laboratories. Tell him! Or 
perhaps you have some definite ideas 
about what you would do if you could 
build a completely new and up-to-date 
laboratory from scratch, as in this case. 


Let's have ‘em! — in the form of let- 
ters, detailed articles, sketches, estimates 
of equipment costs. Of course, you'll get 
a check for any of your ideas we pub- 


lish. 


Here's a subject on which every reader 
can use some information. 


Every power plant must, in some way, 
test boiler feedwater; must make or have 
others make tests of fuel, flue gas analy- 
sis; take samples of fuel, steam, water: 
often calibrate and repair meters. Vari- 
ous combinations ef these or all of them 
are carried out in power plant lebora- 
tories. So let's all put our knowledge 
into the pool and help our reader get 
the best laboratory for his particular 
plant. 


Answer No. 473 


WILL THIS SHUNT-WOUND 
GENERATOR FIT HiS CONDITIONS? 

IN HIS INDUSTRIAL plant, said J. B., 
October issue, all process machinery 
is driven by d-c motors for speed 
control. Most of the direct-current 
for these is generated in their own 
power plant by 5  steam-engine- 
driven flat-compounded d-c gener- 
ating units, totaling 2000 kw capaci- 
ty 

Any deficiency of d-c power is 
made up by purchasing a-c power 
from the utility and converting it to 
d-c by motor-generator sets, which 
also have flat-compounded gener- 
ators 

Now they have a chance to pur- 
chase, at a very low price, an un- 
used second-hand steam-turbine- 
generator set of 500 kw, with a d-c 
shunt generator. This would give 
them needed exhaust steam for 
process, plus additional needed d-c 
power 

But can they operate that shunt- 
generator in parallel with the exist- 
ing flat-compounded generators? If 
so, what type voltage regulator will 
they need to use? 


Suggestions from Von Dannenberg 

Deratts given are too general to 
permit a definite reply to be given. 
Since the existing equipment is 
made up of generators which are 
“flat-compounded,” the voltage of 
these units will probably rise slight- 
ly between the no-load conditions. 
Therefore a shunt-wound generator 
will probably not parallel satisfac- 
torily with the existing units, since 
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it has a definitely drooping voltage 
characteristic from no-load to full 
load 


It may be possible, however, if 
the shunt unit has suitable field 
characteristics, to provide it with a 
rheostatic type of voltage regulator, 
readily available from a number of 
manufacturers, which will enable the 
desired share of the load to be taken 
and allow the turbine to provide the 
required volume of process extrac- 
tion and exhaust steam. 

It is assumed the existing engine- 
generator and motor-generator sets 
are paralleling satisfactorily. So, to 
be certain of future economical oper- 
ation, a complete review of the elec- 
trical characteristics should be care- 
fully made. 

From past experience, for similar 
conditions, regulating details have 
been provided to make such a tur- 
bine-generator carry a fairly con- 
stant load and permit “compound- 
wound” units to handle the load 
swings. Regulators can be provided 
to provide for such operating con- 
ditions. 

It might be possible to have the 
turbine generator changed to a com- 
pound-wound unit by the manu- 
facturer, and this expense ought at 
least to be considered, in view of its 
relation to future satisfactory oper- 
ating conditions. The generator 
manufacturer can give the desired 
information at once about its oper- 
ation in relation to the co-ordinated 
conditions. 

Brooklyn, N. Y. 
C. O. von DANNENBERG 


4 
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nH AN exciting new development in the Water 
Conditioning Field! 

Corrosion of steam and condensate return lines is a serious 
problem to most industrial plants. Such corrosion is caused 
by the presence of carbon dioxide and oxygen. Up to now, 
it has been the usual practice to neutralize the carbon 
dioxide. However, the high cost of this neutralization 
method has limited its application. And, no protection 
against oxygen corrosion is assured. 

Betz Laboratories have developed a new, advanced process 
for the prevention of return line corrosion employing 
octadecylamine. This material does not neutralize the carbon 


dioxide. Instead, the amine is adsorbed on the metal sur- 


faces in a monomolecular non-wettable film which acts as 
a barrier between the metal and the condensate, protecting 
against both oxygen and carbon dioxide attack, The mono- 
molecular film does not increase in thickness with con- 
tinued treatment. Results? As high as 99 percent reduction 


in corrosion rate has been achieved! 
Send for Betz 
Technical Paper Let a Betz Field Engineer show how you can cut costs in 


£121, “How Filming nga ete your plant with the use of filming amines. Write today! 

dmines Prevent eet There’s no obligation, of course. W. H. & L. D. BETZ, 

Steam and Return ee aun Gillingham & Worth Sts., Philadelphia 24, Pa. In Canada: 
Line Corrosion”. BETZ Laboratories, Limited, Montreal 1. 


B T L 


WATER CONDITIONING COOLING 10 WATER CONDITIONING IN NOUSTRIAL WASTE TREATMENT 
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Answer Ne. 474 
HOW CAN THEY STOP STACK 
EMISSIONS WHEN BURNING 
SAWDUST OR WASTE WOOD? 

Trricat questions about this were 
asked by two readers in the October 
issue 

D.C.B. burns sawdust, fed to the 
boilers by a blower and collecting 
system and burned on grates. 

H.L.C. burns both wood scrap and 
coal on a stoker. 

Both get severe fly ash, spark and 
dust emissions, causing complaints 
from the neighbors and want to 
know what they can do to stop the 
trouble 

Our editorial note pointed out that 
if there was adequate combustion 
volume and proper supply of com- 
bustion air, especially overfire air, 
and if sufficient turbulence was pro- 
duced in the combustion zone, then 
the fuel would be burned efficiently 
and a minimum amount would go 
out the stack. 

The Dutch oven is often the an- 
swer to wood-burning problems. 
But in recent years, more study has 
been given to building the standard 
types of furnaces to burn wood 
properly. Yet, with existing boilers, 
the Dutch oven may be the only 
economical answer. 

Other engineers agree with this 
very general comment; for example: 


Needs More Combustion Space, 
Seys Butcher 


Aprarentiy D.C.B. is short of ade- 
quate combustion space under his 
boilers. If the combustion space is 
adequate, the fuel will be entirely 
burned before leaving the combus- 
tion chamber 

If headroom for the boilers is 
limited so they cannot be raised, it 
may be possible to add a Dutch oven 
to the furnace 

There is a new device known as 
a sonic agglomerator, which should 
be worth investigating where dust 
must be removed from the stack 
gas. It would not answer the problem 
of what to do with unburned fuel 
particles, but should do a good job 
of freeing the flue gas of dust par- 
ticles too fine to be handled by ordi- 
nary cyclones 
Cincinnati, Ohio 

Ina A. Butcuer 


A sonic device of this kind ws de- 
scribed in Chemical Engineering, 
May 1950. See also: Where Will 


Utrasonics Fit in the Power Field; 
Power Generation, September 1948. 


LETTERS TO THE EDITORS 
(Continued from page 53) 


four valve stands on the same line. 
See Fig. 1. This would leave a clear 
passage between the ends of the 
turbines and the turbine control 
boards for the entire length of the 
turbine room 

A 90-deg bevel-gear bracket was 
installed on the yoke of each valve, 
with a universal joint on the stub 
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shaft, as shown in Fig. 2. From here, 
shafting led to a hinged joint at 
the lower end of the wheel shaft. 
Where slight changes of alignment 
occurred, universal joints were in- 
stalled. Where noticeable angular 
changes of direction occurred, 
hinged joints in universal brackets 


were installed. In each of 
shafting the wheel 
shafts), - coupling was of 
allow for 
under operating 


the expansion 
in 
tions. 
Angeles, Calif. 
Howarp T. Livincston 


6° COND RECIARC GLOBE VALVE % 
‘ PLACE a 
one" VALVES 
22 he 
5 
TURBINE CONTROL BOARD 
‘ol y! END OF TURBINE 
14-9 14" 
TURBINE NO! 
6° uve" 
- 
~ 
10°-1sU BLEED -300 
Psi 
Fig. |. General plan of turbine room floor at steam end of Turbine No, | as described 
by Livingston. It shows location of the valves and former floor stands and the way the 


extension shafts permitted the new location of 


all valve stands along line A. This cleared 


the stands out of the space between turbine and control board. The new floor stand 
arrangement will be standard for the entire plant when four new additional turbines are 
installed with shafts parallel to No. | 


LOCATION OF FLOOR STAND 


i 


from FLOOR 


FLOOR STAND, NEW LOCATION 


vaive 


HINGED JOINT @ UNIVERSAL 
ORACKET ASSEMBLES 


SUPPORT ORACKET FROM 
CONCRETE Stam 


Fig. 2. Elevation under turbine room floor as described by Livingston, showing how valves 


were fitted with 


extension stems 
All installation work done by plant mechanics 


1950--POWER ENGINEERING—Chicago, 


leading to new position of floor stand. 


| 
1 
i 
\ CONCRETE FLOOR Swart 
\ UNIVERSAL JOINT 


Rule-of-thumb methods in tracing causes of fuel waste 
and power loss have been made obsolete by the Cities 
Service Industrial Heat Prover. A recent case is typical: 
Heat was plainly being wasted; production was suffer- 
ing, and routine “corrections” had failed. Then a Cities 
Service engineer was called in. As always, a Heat Prover 
test quickly supplied data on major combustion factors. 
The evidence pointed to outright heat leakage — con- 
firmed by discovery of cracked brickwork. After repairs 
the average power output jumped 22%! 

Similar contributions to production efficiency are re- 
ported often—because the reliability of Heat Prover com- 
bustion analysis makes it simpler to determine effective 
corrections. Ask about this service for your plant. 
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EXPERIENCE 
"We Were baftieg 
Until this 
Rechan 
ical detective 


Showed us how to Ste 


up Power Output 


FREE vooricr completely de- 
scribes the Cities Service Heat Prever. 
Mail coupon for your copy. 


Cries Service O1. COMPANY 
Sixty Wall Tower, Room 774 
New York 5, New York 


Please send me without obligation your new book- 
let entitled “Combustion Control for Industry.” 


Name 
Company 


City 


= 


‘ 
‘ 
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CITIES 
| 
| 
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No SHUTDOWNS 
No REDUCED LOADS 
HA FOR CLEANING TUBES of 


\ C. H.W." Reverse Flow’ 


Condensers 


CONDENSERS WATER COOLING TOWERS 


Tubes of any condenser can become clogged with sand, 
leaves, twigs and other debris that gets by water screens. 
This means a cleaning job has to be done. For condensers 
with undivided water boxes, it means frequent shut- 
downs and, for divided water box condensers, it means 
operating at a reduced load. But that's not the case with 
C. H. W. “Reverse Flow” Condensers. All you do is push a 
button and reverse the water flow which flushes out 
debris quickly and economically. Consequently, you get 
the economies of continuous, peak-load efficiency ond 
virtually eliminate costs of cleaning clogged tubes. 
“Reverse Flow” savings are available for any size con- 
denser, the smallest now operating being 10,000 sq. ft. 
and the largest, 50,000 sq. ft. YES, there'll be NO 
shutdowns or operating at reduced loads if you use 
C. H. W. “Reverse Flow’ Condensers. Write for more 
information. 


Cc. H. WHEELER MANUFACTURING CO. 
1800 Sedgley Ave., Philadelphia 32, Pa. 
REPRESENTATIVES IN MOST PRINCIPAL CITIES 


EJECTORS - STEAM JET VACUUM REFRIGERATION 


OF PHILADELPHIA | 


SINCE 1903 
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Over 90% of ash delivered to ashpit... balance can be 
handled without costly recovery equipment 


YOU'LL MEET the most stringent municipal ordi- 
nances on stack discharge with Taylor Stokers — even 
at low ratings — when installed in properly designed 
furnaces having adequate grate area. And what's 
more, the smokeless operation of these stokers is clear 
evidence of efficient combustion. Elimination of fly 
ash collectors reduces draft losses and often makes 
induced draft fans unnecessary. 

Taylor Stokers have a precision-control coal feeding 
mechanism and a unique continuous discharge 


which enable them to burn coals from Nebraska to 
the Atlantic, and Canadian, British and Continental 
coals as well. Importantly, too, they give you quick 
load response and operate with reserve in the fuel bed 
that will continue steam generation for considerable 
time in case of interruption to power or coal supply. 
Taylor Stokers are designed for generating from 
20,000 to 500,000 pounds of steam per hour. Ask your 
Consulting Engineer. And mail coupon right now for 


fact-filled booklet on the Taylor Stokers. 


American Engineering Company 

2408 Aramingo Avenue, Philadelphia 25, Pa. 
Gentlemen: Send me a copy of booklet giving full infor 
mation on Taylor Stokers. 


Title... 


| 
| 
When you plan a power plant, remember... | 
] 
| 
| 
ADELPHIA 25, PE 
Other AE Products: Perfect Spread Stokers, Marine 
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BONUS NO. 1 

Because of the precision-machined, true ball joint, 
a Dart can be made leakproof without excessive 
wrenching. Installation is fast — no need to jam a Dart to get a 
tight joint. 


BONUS NO. 2 

A Dart stays tight — bronze-to-bronze seats give 
longer wear — have higher resistance to pitting and corrosion. 
And body and out of high test, air-refined, malleable iron are 
practically indestructible — shrug off wrench abuse and punish- 
ment in use. 


BONUS NO. 3 


Because they never require jamming, the seats in a 
Dart union retain their true bearing surface — stay unmarred. 
Thus you can reinstall a Dart again and 
again — yet be sure of a tight joint. 


For dividends in longer service, faster 
installation, always specify Darts. 


E. M. DART MFG. CO. 
Providence 5, Rhode isiend 


UNIONS 
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| ent from the energy o 


Mass ice $5 
This new book has been © written to 
the non jalist a clear unders 
of the basic concepts and processes 
rapidly developing field of nuclear 
The suthor assumes only a m 
background of technical knowledge on 


ical scientists and 
1 find in this book 


ca laymen, w 


| clear exposition of this new fascinating 
field which is assuming more importance 
day in their own work 
ere does nuclear energy 
is nuclear ae com pletely dimer. 
chemical reactions? 


eve 


Why 


kept as simple as possible to make it easy 
for the er to follow the main thread 
of the discussion. An up-to-date 
chart is included at the end of the 
Some of the problems and exercises at the 
ends of chapters have been chosen with 
the intention of interesting students who 
may wish to think somewhat more deeply 
about matters discussed in the text. An 
idea of the contents of the book may be 
at from the following chapter headings 
The Evolution of Nuclear Physics; 2— 
Definitions and Prerequisites; 3—Protons, 
Electrons, and Quanta; 4— Neutrons, Neu- 
trinos and Nuclei; 5— Rays and 
Masses and M 


of Pission. This is a splendid book for any- 
any as 


one interested in pect of nuclear 
physics 

Pocket of Atomic En 
edited yy — filrst edition 
by 814 ublisned 
New York, N. 


The purpose of hie book is 
comprehensive collection of brief explana- 
tions and definitions of concepts and terms 
in the field of Nuclear Physics and Atomic 
pee A It is aimed at the scholar, re- 
searcher, teacher, librarian, student and 
intelligent layman. This book is not a 
textbook. As the author points out in the 

reface, it is merely a sort of tourist's 
guide in the new and strange realm of the 
atom. It is not an accurate detall map of 
this strange land, not meant to describe 
every hill and vale. It is intended to fur- 
nish the stranger on a brief excursion into 
this unknown land with a general bird's 
eye view, merely to point out to him the 
most outstanding landmarks and the main 
highways which will lead him to his goal— 
that is, to a general understanding of the 
atom, tts nucleus, its energy, and relation- 
ship to human life and progress 

There are individual entries for every 
element indicating chemical symbol, group 
of the periodic table, name of the discov- 
erer, date of discovery, atomic number, 
atomic weight, melting point, boiling point, 
specific gravity. stable isotopes, radio iso- 
topes. Brief descriptions of the best known 
types of nuclear reactions are given. There 
is also an entry for every member of the 
known radioactive family. Purthermore, 
there are a great many brief and concise 


| descriptions of subjects such as nuclear 


fiasion, tracer technique, atomic bombs, 
the H-bomb, etc. Finally, thumbnail bio- 
graphical sketches of outstanding — 
physicists and chemists give the reader 
familiarity with the personalities tnvetved 
with the field of nuclear science. 
Giant ey ~ or Machines That Think 
First Edition; 5} 


Edmund C. Berkeley oF 
in.; 255 pages: cloth: by 
Wiley & Son urth Avenue, new 
York, New York: 00. 
The subject of this book ts a of 
machine that comes closer to being a n 


that thinks than any machine ever did 
before 1940. These new machines are some- 
times called mechanical brains and 


| times sequence-controlied calculators 


| sometimes by other names. =e: 


Chicago, 


| ts to tell enough a 


though, they are machines that can hand 
information with great skill 
and that power its very ig to 
@ power of the brain 
author’ ty I, in writing this book 
it these machines so 


wa 
noes Bitter. First 
pages; illustrated; 
e Addison-Wesley 
sre Bidg. Cam- 
ve 
ing 
the 
; um 
the 
cus entation has been 
é 
= Ja 
ae : This True Ball Joint Makes the Difference 
= =e | 
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SAGINAW, MICHIGAN 
DIVISION OF THE WICKES CORPORATION 
RECOGNIZED QUALITY SINCE 1854 
™ SALES OFFICES: Atlanta * Boston * Chicago * Cincinnati * Denver * Detroit 
Heuston * Indianapolis * Los Angeles * Milwavkee * New York City * Pittsburgh * Saginaw * Sen Francisco * San Jose * Springfield 
Seattle * St. Lovis * Tule Mexico City * Buencs Aires * Manila H * Montevideo * Son Juan, Victoria, B.C. 
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35,000 ibs. steam per 
Threugheut the world, industries that depend on hour from each of these 
steam have learned by experience to depend on Wickes i 4 
Steam Generators. The Wickes Type $ 2-Drum Boilers shown two WICKES 2-Drum i ; 
here have found wide acceptance in the chemical processing : 
industry because the Type S boiler is adaptable to any stand- — Steam Generators i 
ard method of firing — oil, gas, single retort underfeed or q 
spreader stoker —and, because of the low head design, z 
this boiler is practical where space is limited. Wickes rig 
can fill your most exacting requirements for steam generators : Z 
ap to 250,000 Ibs. steam per hour and 850 pounds per : 
square inch. If you have a boiler problem, our knowl- | 
edge of steam generation is available to you without oblige : 
tion... write today for descriptive literature on Wickes’ i 
; complete line of steam generation equipment. 
THE WICKES BOIL 


How You Save 


with the NEW Niagara Method 
of Air Conditioning 
Using “Hygrol” Absorbent — 


Because it absorbs moisture from 
the air directly, the new Niagara 
Controlled Humidity Method uses 
less, or no, mechanical refrigera- 
tion for dehumidifying. You save 
first costs and installing of heavy 
ma hinery. You save space, main- 
tenance expense, power. You get 
easier, more convement operation, 

Using “Hygrol” hygienic ab- 
sorbent liquid, this method gives 
complete control of temperature 
and relative humidity. Especially, 
it is a better way to obtain dry air 
kaging 


for drying processes, pac 


hygroscopic materials, preventing 


Food Packaging under Controlled Humidity 


< 


4 


i# 


Niagara Contre! 


dir Conditione 


ne 


y, 
wearers 
Wear 
— 
ABSORBENT PROM 
COMCENTRATOR 


CONTROLLED HUMIOITY METHOO — NOW 


moisture damage to metals, and 
obtaining better quality for 
chemical process products and 
or in obtaining 
better results in comfort air 
conditioning for office or labo- 
ratory at lower refrigeration 


food products 


costs. 

The diagram shows how fil- 
tered air is dehumidified by 
passing thru a spray of “Hygrol” 

a liquid absorbent which re- 
This 


liquid is hygienic and non-cor- 


moves air-borne moisture. 
rosive; it contains no salts or 
solids to precipitate and cause 
maintenance troubles. It is con- 
tinuously re-concentrated at the 
same rate at which it absorbs 
moisture, providing always the 
full capacity of the air condi- 
tioner, automatically. 

Units provide a range of ca- 
pacities from LOOO to 20,000 

F.M. Multiple unit in- 
stallations are in use suUuCcCeSs- 
fully. 
available. For further informa- 
tion, write Niagara Blower Co., 
Dept. E, 405 Lexington Ave., 
New York 17, N. Y. 


Records of results are 
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that we can éee in general how they work. 

He has sought to explain some giant brains 
that have been built and to show how they 
do the thinking operations. He has endeav- 
ored to talk about what these machines can 
do tn the future and to judge their signifi- 
cance to us. As the author looks at it, these 
machines will take a load off men’s minds 
as great as the load that printing took off 
men's writing. 

The book, as the auth -x is 
intended for everyone tt 4 is t together 
in such @ way that any BF ag can select 
from it what he wants. Perhaps at first 
reading you will want only the main thread 
of the story, then read only what seems 
interesting and skip whatever seems un- 
interesting. Nearly all the chapters can be 
read with little reference to what -y _ 
fore, although some reference to t 
plements in the back may at — 
useful 


Perhaps your memory of physics is dim 
The little of knowledge of physics needed 
is explained here and there throughout 
the book and the index should tell whe» 
to find any explanation you may wast 
Perhaps it is a long time since you did any 
algebra, then supplement 2 on mathe- 
matics may hold something of use to you 
Two section labeled as containing some 
mathematical details may be skipped with 
no great loss 

There are no photographs in Mr. Berke- 
ley'’s book, although there are over 80 
py As the author indicates, photo- 

~-y of these complicated machines can 
Fealt show very little panels, light 
switches, wires and other kinds of hard- 
ware. What is important is the way the 
machine works inside. This cannot be 
shown by a photograph but may be shown 
by schematic drawings 

On the whole, this is one of the best 
books on the subject for the general reader 
that we have ever seen and we recommend 
it very highly 

Sales Engineering by Bernard Santos: 
Second Edition; 226 ; Mlustrated; 

6 by 9 in.; cloth binding: published» 
John Wiley & Sons, Inc., Fourth Ave- 
nue, New York 16, N. Y. Price $3.00 

This book is one of the most informa- 
tive and interesting we have read in a 
— time and, in fact, we have never 

anything else just like it 

There are many books on sales work 
but we have seen few on sales engineering 
Our observation has been that in sales 
engineering the successful man places most 
of the emphasis on engineering, although 
he still must use a ¢ many of the 
methods of the salesman along with the 
engineering. 

Perhaps the outstanding feature of the 
book to us is the fact that 

t 


actually have to do in 
practice and that these described methods 
are the ones that are used by the sales 
engineers of our acquaintance 
Engineering skill has been associated 
largely only with design and production, 
yet the whole ure of production 
depends upon orders from customers or a 
waiting market. In the last analysis the 
sales engineer is a designer and fabrica- 
tor of orders and this often involves a 
high degree of technical knowledge and 
a knowledge of economy. The work of the 
sales engineer must not be confused with 
that of the more popular merchandising 


salesman 

The book ns with a discussion of 
what sales engineering is, how it is af- 
fected by economic changes and points 
out that the sales engineer should have an 
increasing interest in world markets. Part 
fl on Buying and Selling shows how im- 
portant is the knowledge of the market, 
discusses motives in buying, existing sys- 
tems of distribution, the individual pur- 
chaser and sales engineering principles 

Part III on the Sales Engineer in Action 
gets ht down to cases and talks about 
the sales procedure, the sales interview, 
tools used in selling, group selling tech- 
nique, meeting obstacies, selling each 
product, and the like 

Part IV covers Selling to Those Who 
Buy for Resale and Part V The Training 
and Development of the Sales Engineer. 

The author is a veteran sales engineer 
himself and it is perfectly clear from his 
book that he has been through the mill 
information right from 
the horse's mouth. It should be particular- 
ly valuable to the undergraduate engineer 
or the young engineer just leaving col- 
lege, or it indicates a field in which, if he 
has the aptitude and mal character- 
istics for it, he can capitalize on his eng!- 
neering interest very ee 

We heartily recommend this book, not 
only as an authoritative guide to the field 
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DETROIT ROTOGRATE STOKER—For greater 
economy in steam production, use the Detroit Roto- 
Grate, the original spreader stoker with forward mov- 
ing, continuously cleaning grates that discharge the 
ash at the front. The RotoGrate burns efficiently any 
Bituminous coal or Lignite—is readily adjusted to 
change from one fuel to another. It permits higher 
burning rates to produce more capacity per foot of 
boiler furnace width, thus holding down investment in 
both generating equipment and building. 


DO YOU NEED MORE STEAM? If so, investigate and order your 
Detroit Stokers now. Whether you are an old or new customer, 
we are at your service. 


yourself 


DETROIT ROTOSTOKER—A grect coal saver, for 
small to medium size boilers. Available with station- 
ary, Hand Dumping and Power Dumping grates. 
Unique design of Overthrow Rotors assures con- 
tinuous and dependable fuel feed and uniform dis- 
tribution in the furnace. Burns any type Bituminous 
coal or Lignite with high efficiency. 


OTHER TYPES AND SIZES 
OF DETROIT STOKERS 
FOR EVERY INDUSTRIAL NEED 
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Write for bulletins, no obligation 
( = GE MOTORS BUILDING, DETROIT 2, (MICHIGAN 


but also because 

0 well written and obv 

talking about. Not all textbooks produce 

that impression. 


Small Plant Manag 4 
Edward H. Hempel. Size 6 by 8 in.; 

p including index; cloth bound. Pub- 
ished by McGraw-Hill Book Co., ? 30 


New York 18, N. 
$6 00 
Prepared under the auspices of the 
American Society of 


this book shows how small plants ft into 
the economic picture, how are set 

‘and operated, and the over- rt - 
ties for small plants both here abroad. 

As the title of the book implies, this treats 
the management end of a small plant, dis- 
cussing such subjects as: finan and 
banking; top management planning; | 
requirements; getting alo with 
union; how to get best productivity; how 
to save in taxes; and 60 on. 

Each of the twenty chapters is written 
by am expert in his special field. For any 
person contemplating operation of, or al- 
ready operating, a small plant, this book 
should prove of great assistance. Compar- 
ing and applying the techniques b. 
methods indicated in the book to 
own management procedures will point 

tion 


Wing Turbines as an ‘Alternate 


Handbook of Industrial Water Condi- 


Source of Auxiliary Drive 
| il in.; fiber binding, by 
& L. D. Betz, Gillingham and Worth Sts., 


The use. of turbines as an alternate source of auxiliary Philadeiphia 24, Pa. Price 

drive is good business in these days of urgent production handbook ype yt A to date 
and uncertain industrial conditions. When electric the Pint mation, must for Dower 
motor drive is subject to power failures due to strikes, treatment in industry. ee 
fires, floods, hurricanes (or bomb attack), the ability to general water treatment prac yotioes, such as 
continue with steam auxiliaries is an advantage that is _—methods, ‘such as iiime soda, "sealite, bot 


process phosphate. Filtration, chlorination 


worth many times the and hydrogen sulfide removal are covered, 
also recarbonation and silica removal by 


cost of the alternate mmagnesilim salts and by demineraligation 
latte te: 

equipment. And the specific water’ problems such as. boiler 

use of Wing Steam | industrial waste treatment and the like. 


scale formation, slime and algae control, 


ices as pumps, com- Wik Grewines ona, 
pressors,fans, blowers, eal of the equipment 
generators, etc.,can very clear manner with 
acting asa reducing are shown by curves amd charts. 
for use in process te 


chiefly those that readily lend the 


mselves 
to the —_ of controlling the condition 
L.J.Wing 


Again this. is a must book for the power 


64 Vreeland Mills Road, Linden, N. J. engineer : 


Canodian Factory: Montreal, Canada 


Steam Turbines and Their Cycles by J. 

Kenneth Salisbury. First Edition; 6% by 

in.; 645 pages; illustrated; pub- 

lished by John Wiley & Sons, a4u 

Fourth Ave., New York, N. Y.; 1980" Price 
00 


| 
| This is a most excellent book, one that 
} should be of value and interest to every 
| power plant engineer and also to de- 
signers and engineers who de- 
| sign power systems reason for this 
| ts that the author is a practicing de- 
signer — a man who has had many years 
of experience in the actual 4d of 
steam turbines. In this book he presents 
the essentials of the design of steam tur- 
bines in a thoroughly digestible manner, 
devoid of unnecessary abstract theory. The 
result is a crystal clear treatment of steam 
turbines for the users and manufacturers 
of steam turbines, designers of power plant 


AUX | LIA ia Y cycles and test engineers in power plants. 
} As Mr. Salisbury explains in his preface, 

the book is an outgrowth of a course he 


gave at Union College during World War 
1950-—POWER ENGINEERING—Chicago, Ill. 


Write for a copy 
of Bulletin SW-50 


Il. The class consisted chiefly of graduate 
mechanical engineers from the General 
Electric Co. and surrounding industries 
The course started with a review of funda- 
mental thermodynamics and the flow of 
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“Puzzle for experts: 


There is no need for “cutting 

Be ‘and trying” on the job to 
— make a prefabricated piping 

sub-assembly fit perfectly. Prefabricated miles 
away to exact dimensions and specifications these 
pieces of piping are links in piping systems which 
may carry steam up to 2500 p.s.i. and 1050°F. 
Grinnell integrates the many factors in this 
complex, highly technical assignment in one 
organization of specialists. Major economies 


result from this single responsibility which in- 
cludes interpretative engineering, metallurgical 
research, compliance with code requirements, 
manufacturing drawings and specifications, pro- 
duction schedules, purchase of materials, special- 
ized facilities, skilled personnel, control of quality 
and rigid inspection. 

You'll find it to your own best interests to draw 
upon Grinnell’s century-long, specialized experi- 
ence in power, process and industrial piping. 


GRINNELL 


Grinnell Company, Inc., Providence, R. t. Branches: Atlanta * Billings * Buffalo * Charlotte * Chicago * Cleveland * Cranston * Fresno * Kansas City * Houston * Long Seodh} 
Los Angeles * Milwaukee * Minneapolis * New York * Oakland * Philadelphia * Pocatello * Sacramento * St. Lowis * St. Paul * San Francisco * Seattle * Spokane 
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’ Straight end Sure: Under the contro! of a 

NG LIFE fully enclosed, self-lubricating Type EN 

Governor, this Troy-Engberg Steam Engine in- 

stalletion achieves almost perfect straight line 

reletionship between engine r.p.m. and trove! 

of the Republic flow meter piston. Result is oc 

curate regulation throughout the range, without 
hunting of stolling 


WHICH DO YOU NEED? 


If your drive needs any or all of these five values, the modern Troy-Engberg Steam Engine is 
inds d. Our engi s will be glad to recommend the right type and size to meet your por- 


Nevlar requirements. 


Send for Engine Buiietin 306 and Governor Butletin 502 


Co. 


Power Equipment Division 
2105 RAILROAD AVENUE + TROY, PENNSYLVANIA 
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fluids, to the barest essentials to 
rate at which information of 
immediate and practical value could be 
ht. Derivations were usually bypassed 
in favor of presenting resulta and a method 
for their use. Considerable time was de- 
voted to an intensive skeleton course in 
m of steam turbines, with parti 
emp! is on facts of value to application 
engineers 
theory and flow of fluids backgrou 
presented early in the book with practical 
short-cut data of great value in ily de- 
7 m work. Data on steam, theoretical heat 
and steam charts —4 eee in the 
At mdix for ready refere 
book is divided into. 4 parts. 
I on FPundamentals of Turbine Denton 
ves a review of fundamental thermo- 
ynamics, with practical short cut data 
never before published, of great value in 
daily design work. This is followed by ma- 
terial on external and internal character- 
istics of turbines, guarantees, correction 
factors, nozzle bucket design, exhaust loss 
and stage pressures. Part Il, which takes 
up the Regenerative cle, discusses the 
effect of the major variables in the feed- 
water heating cycle on the heat rate of 
a steam power plant. Heat balance by con- 
ventional methods is presented by the use 
of examples and methods of checking re- 
sults are on Pollowing this a short cut 
method of determining heat balance is of- 
fered, together with all the necessary 
curves and data required to use it. Part 
III deals with new cycle evaluation meth- 
ods. Here is discussed the accurate calcu- 
lation of losses in the feedwater heating 
cle with little effort and the use of only 
ple arithmetic. The method permits di- 
rect correction from test to guarantee cy- 
cle, economic appraisal of proposed des 
changes in a given cycle and above ail, 
perspective never before possi- 
le of losses in feedwater heating systems 
Part IV, the final section of the book, ts 
devoted to Application data. These data 
permit quick approximation of all data 
commonly used in preliminary design work. 
As indicated above, the price of the 
standard edition is $9.00, but a college edi- 
tion is available at $7.50. 


Falk's Graphical Solutions to 100,000 
Practical Problems, and edited by 
Kari H. Falk. Third tion; 644 by 91% in.; 

» J Pages; cloth; published by Columbia 

ns. Columbia, Conn.; 1950. Price $6.00 
book is a collection of worked-out 
mi. which have been solved by the 
graphical method. There is no text. Each 
© is a chart which represents an in- 
finite number of solutions to one or more 
particular types of problems. The examples 
included have been chosen with the pur- 
pose of giving the book the widest possible 
range of practical application. Examples 
from mechanics, hydraulics, electricity, 
construction, physics, chemistry, agricul- 
ture, medicine, mensuration, measures and 
weights, have all been included, with the 
aim of giving the user a handy reference 
book of solved a of the types of 
problems he is most likely to meet in his 
daily work. All graphs have been con- 
structed so that only straight line connec- 
tions are necessary. Each graph has been 
worked out to its most simplified form so 
that the diagram may be read with the 
utmost accuracy by rsons not previous- 
ly skilled in the reading of graphs 

Each page gives an example of the use of 
on page, shown clearly within dashed 
ines 

In addition to giving such engineering 
as the required strength of 

am, torsional deflection of a shaft. 
Snene expansion of steam pipe or the sag 
of a flexible cord, the book also gives in- 
formation on such subjects as the tem- 
pee of various cities. If you want to 
now the he temperature of any city 
in the world is merely necessary to 
turn to the proper graph and read the 
correct answer right off the graph. Simi!- 
larly it will give you the amount y --- 
line necessary to drive a car from lami 
to Los Angeles. 


Transient Performance of Electric Power 
Systems by Reinhold Rudenberg; First Edi- 
tion: 6% by 9% in.; 833 pages: cloth: 
McGraw-Hill Company, Inc., 330 
42nd Street, New York, N. ¥.; 1950. Price 


12.00 

The field of transient electric phenomena 
has developed throvgh the decades into an 
important foundation of electrical engi- 
neering. Some of the accidental transient 
phenomena, like short circuits in a net- 
work. instability of the generating ma- 
chinery and lightning disturbances on 
transmission lines, have become of such 
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ALL SIX! 


1. Zero hardness 4, Low total solids 
2. Low alkalinity 5. Optimum pH 


3. Low silica 6. Low CO, in steam 


PLUS: Simplicity of operation and 


low chemical costs! 


LAWRENCE A. PEDERSEN, with over 17 years experience in power 
plant water conditioning, is one of the specialists located at key 
points throughout the country to advise you on correct equipment, 
chemicals and service. For free survey call your nearby Allis- 
Chalmers office. 


Byer TREATING METHODS seldom produce a completely satisfac- 
tory boiler feedwater. Each method leaves power equipment unprotected 
in some way. Treating equipment selection normally is made on the basis of 
the /east harmful effluent. 

That is where Allis-Chalmers comes in. We know power equipment be- 
cause we manufacture it, and we know how vital good water is to its perform- 
ance. Now we insure that performance by offering the hot process — hot 
zeolite system, which gives complete control over all s:x critical water conditions. 

Only a hot process — hot zeolite system obtains Jow hardness while re- 
ducing alkalinity, silica, solids and CO2 in the steam. At the same time it raises 
feedwater pH to optimum values. There is no compromise of essentials with 
this combined treatment. Yet chemical costs are low, for only salt and lime are 
required for operation. Gentlemen: 

Guard against scale, embrittlement, foaming, carryover, corrosion and ex- P. ead me bulletin 28X7559. 
cessive blowdown with one system! Investigate the possibilities of hot process 
— hot zeolite treatment. Write for the free Allis-Chalmers bulletin 28x7559. 


Water Conditioning 
EQUIPMENT » CHEMICALS SERVICE 
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SEAL 
BETTER... 
LAST 

LONGER 


TRY BELMONT. 


MOLDED, FORMED, EXTRUDED, 


in sizes, shapes, and forms to mee! every 
requirement. You can get Belmont standard 
and special design gaskets made of com- 


pressed asbestos, woven asbestos metallic, red rubber, cloth inserts, 
block rubber, vegetable fibre, cork-vegetable fibre, gray rubber, 
neoprene, and a wide variety of compounded materials. 


And, Belmont complete manufacturing facilities assure dimensional 
accuracy, uniform thickness and top quality finish. 


Whether your gasket problem is . . . temperatures... pressure... 
vibration .. . shock . . 
tion or just a matter of gasket size and shape, if you want BETTER 
JOINT AND SURFACE SEALING ... longer gasket service lite ~ 


. oxidation ... corrosion... creep... reduc- 


Distributors located in every large industrial center to serve you. 
Write for catalog #40. 


.». And, there’s a Belmont Packing for Every Service. 


RINGS, SPIRALS, COILS, REELS, SPOOLS, SHEETS, GASKETS 


FOR STEAM, WATER, OIL, GAS, AIR, 
ACIDS, ALKALIES, AMMONIA, 


GINEERING— 


{ outstanding importance as power systems 
have grown, that the layout of modern 
power systems is predominantly deter- 
mined by these transient conditions. 
This importance of transient phenomena 
is One reason why this book by Mr. Ruden- 
berg is so important. From experience of 
more than 30 years as an engineer and still 
longer as a teacher, Dr udenberg has 
learned that in the minds of students of 
engineering those methods of solution for 
intricate problems survive best which are 
of great possible simplicity. For this rea- 
son in this book the mathematical analy- 
sis is considered as an auxiliary tool. Every 
problem is directly attacked by a method 
expedient in that special instance, be it 
analytical for linear, or graphical for non- 
linear examples. Thus a case system of 
analysis is developed for the treatment 
of transient problems 
This book is an enlarged edition in 
English of a classic German text. The ma- 
terial is arranged so that it progresses in 
all the main sections from the simpler to 
the more difficult. The topics treated cor- 
respond to parts of courses which the 
author has given on electric machinery, 
apparatus and instruments, power trans- 
mission and distribution. and transients 
roper during the last 12 years at Harvard 
niversity 


Fundamentals of AC Circuit Interrup- 
tion by aR. ee Saizer. Size 8', by 11 
in.; 56 bound; published by 
Allis-Chaimers Co., Milwaukee 1, Wis- 
consin. Price 40 cents 

This is a concise presentation of circuit 
closing and opening operations Dr. 
Erwin Salzer, consulting engineer of the 
Allis-Chalmers Mfg. Co., presented in easy- 
to-grasp form. The booklet in substance 
is a reprint of a series of articles on Pun- 
damentais of AC Circuit Interruption, pub- 
lished in the Allis-Chalmers Electrical Re- 
view of 1948 and 1949, and is written on 
the level of a college text on physics. 


GE Manual of Instrument Transformers, 
Operation Principles and Application Infor- 
mation. 76 pages; paper covered; illustrated; 
published by the Apparatus Department, 
General Electric Co., Schenectady, N. Y 
Price $1.00 

This profusely (tllustrated manual, cov- 
ering the theory of operation and the ap- 
plication of instrument transformers is 
written for practicing engineers and stu- 
dents engaged in the fields of power gen- 
eration, transmission and application where 
metering and relaying problems can be 
solved by the correct application of in- 
strument transformers 

The manual covers the basic funda- 
mentals of instrument transformers, such 
as accuracy standards, insulation and po- 
larity. In addition, it gives complete in- 
formation on potential and current trans- 
formers, including operating principles, 
types and ratings, applications, circuits. 
fusing, ete 

A chart for selecting the proper trans- 
formers for a specific application and a 
bibliography covering various 
strument transformer operation, 
application and performance also ae" > 


clude 
James Watt and the Hist of Steam 
Power by Ivor B. Hart. First ition; 5% 
by 6') in.; pages; cloth; ublished by 


Henry Schuman Inc., 20 E. 70th St., New 
York, N. Y.; 1949. Price $4.00 

While this book about James Watt and 
the steam engine was written for the gen- 
eral reader, every power engineer will also 
find it of considerable interest 

The book deals with more than a de- 
scription of James Watt's mechanical in- 
ventions. Beginning with a short discus- 
sion of the main factors in human de- 
velopment from the age of instinct to the 
age of reason, the author proceeds to a 
review of the background to the life and 
the times of James Watt, the social, eco- 
nomic, cultural and scientific outlook of 
the seventeenth, eighteenth and nine- 
teenth centuries. The story next turns to 
the work of those who preceded Watt as 
pioneers of the steam engine and so leads 
naturally to an account of Watt's own 
life and work 

Watt's work, of course, was the combina- 
tion of centuries of speculation and ex- 
periment, from Leonardo da Vinci to the 
immediate predecessor of Watt, Thomas 
Newcomen. In this book Dr. Hart reviews 
the roles of all the pioneers whose hy- 
potheses and inventions laid the ground- 
work for Watt's dramatic success 

Dr Ivor B. Hart, who wrote this book, 
was educated at Queen Mary College and 
University College of London University, 
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TOP: Air view of Oswego, N. Y, 
Station .. Niagara Mohawk Power Co, 


CENTER: Valves on main drum of 
875,000 pounds per hour steam gen- 
erator. 


RIGHT: Drains from main steam, at- 
temperator, and superheater lines em- 
ploy a maze of valves. 


NEW CATALOG F.9 
Consult its 400 pages for the complete 
Vogt line of drop forged steel Valves, 
Fittings and Flanges for steam, water, oil, 
gas, air and refrigeration services. 


HENRY VOGT MACHINE CO., Louisville 10, Kentucky 


BRANCH OFFICES: NEW YORK, PHJILADELPHIA, CLEVELAND, CHICAGO, ST. LOUIS, DALLAS, CHARLESTON, W. VA 


DROP FORGED STEEL 


CHROME-MOLY STEAM VALVES 
Hold the line at... 


Oswego, N.Y. Station of 


* NIAGARA MOHAWK POWER CO. 


temperature services. 
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central stations know 
and trust Vogt drop forged steel 
chrome-moly valves in their 
toughest high pressure and high 


Specify Vogt ... and be SURE! 


*The Huntley Station at Buffalo 
and Dunkirk Station at Dunkirk, 
N.Y. use many Vogt valves. 
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When You Think of 


CORROSION PROTECTION 
for your STEAM SYSTEM 


CORAVOL |S PART OF 
A COMPLETE TECHNICAL 
SERVICE which provides 
special formulas of chem- 
ical treatment for: 


boiler feed water . . . hot 
water supply . . . refriger- 
ating brine . . . cooling 


and condenser water 

rapid scale removal 

coagulation . . . algae 

control . fuel oi] supply 
. soot removal 


Chemical 
Water 
Treatment 


WESTERN 


CHEMICAL 
COMPANY 


717 Washington Street 
Kansas City 6, Missouri 


CORAVOL circulating throughout your 
steam system protects it from corrosive 
attack. CORAVOL soves costly pipe repairs 
and replacements—maintenance labor— 
hours and days of shutdown loss. CORA- 
VOL cleans out clogging rust deposits, im- 
proving heat transfer, restoring original 
capacity of lines and efficiency of valves 
and traps. 


CORAVOL, the original* amine process, 
has the flexibility that lets it conform to each 
individual need. The CORAVOL you will 
use is formulated to do the best protective 
job under your own plant conditions, 


*The use of CORAVOL in steam systems is covered by 
U. S. Petent No. 2053024. The Western Chemical Co., 
owner of this patent, grants licenses uider which volatile 
AMINES purchased from other sources may be used in 
steam systems upon payment of royalty to Western 
Chemical Co 


MAIL COUPON TODAY for 
Complete Data about the CORAVOL Process 
Western Chemical C 


717 Washington Street, 
Kenses City 6, Missouri 


Send me full information about CORAVOL. 


NAME 


where he received his BSc. and Ph.D de- 
grees. In addition to having written severai 
textbooks in physical science, statics, heat 
and seronautics, Dr. Hart is the author of 
Makers of Science, The Great Physicists. 
and The Great Engineers. He is a member 
of the Newcomen Society of Great Britain 
and the United States 


Handbook of Human Engineering Data 
for Design Engineers by the Handbook 
Staff o ufts College, in co-operation with 
Technical Publications Division, Jackson 
& Moreland, Engineers, Technical Report 

SDC 199-1-1; 400 pages; size 8', by 11 
in.; loose leaf bindin; Plastic cover ub- 
lished by Tufts College. Medford. 
and available through Office of Technical 
Services, Department of Commerce, Wash- 
ington 25. D. C. Price $5.00 

Dp to the present time, says Rear Ad- 
miral Luis dePFlorez, USNR, in a foreword 
to this book, we e been able to keep 
up with technological progress by educa- 
tion and training, but we have now 
reached a point where the machine has 
dwarfed the man, for the characteristics 
of the individual — the human machine 

have not changed in the memory of 
man and will not change for countless 
generations to come, while the man-made 
engine is capable of ever eS power, 
scope, and speed of operation e must, 
therefore, consider man's capabilities as a 
constant in contrast to the unending pro- 
gression of the machine 

The human faculties of perception, ac- 
tion, reaction. and decision can now be 
taxed to such an extent that it is no 
longer possible to take full advantage of 
the machine unless the control of the ma- 
chine can be tallored to human capabili- 
ties. How can we do that? It is in an at- 
tempt to answer this question that this 
report has been issued. It is the first re- 
port on a study of human beings in rela- 
tion to the machine. The book is intended 
for the design engineer and all others who 
deal with the inter-actions between men 
and machines. It is particularly important 
to get some information on these subjects 
to the people who design and build the 
machines that are operated by men, be- 
cause original design characteristics limit 
what men can accomplish with machines 
It is too often assumed that men can learn 
to do anything, but human beings, as con- 
trol devices for machines, reach a point at 
which their human performance and sen- 
sitivity may break down. Machines of the 
future must be designed with these limita- 
tions in mind. Accordingly, the Tufts Col- 
lege Institute for Applied Experimenta! 
Psychology has begun a detailed study of 
human beings from the foregoing point 
of view to determine something about 
their characteristics, as those cheracter- 
istics are related to machines 

The book is divided into the following 


parts: Part I The Human Machine: 
Part II The Human Body; Part III 
Vision; Part IV Audition; Part V 


Skin Sensitivity and Proprioception; Part 
VI Motor Responses, Part VII Physio- 
logical Conditions as Determinants of Effi- 
ciency; and Part VIII Intelligence 

In each part there is some discussion of 
basic concepts and the analysis of infor- 
mation resulting from tests on human 
beings in great detail. For example, under 
basic characteristics of vision, there is 
discussion of the human beings’ sensitivity 
to light, his discrimination of brightness 
his perception of depth and of color, his 
response to intermittent stimulation and 
his perception of motion 

Under motor responses for example. 
there is discussion of reaction time, speed 
of movement, exertion of force and pre- 
cision. That will give some idee sf the 
scope and detailed treatment of tne sub- 
ject given in this book for the designer 
of any kind of machinery and the methods 
of controlling it. This study which is 
hoped will be a continuing one, should 
prove of primary importance. It is just a 
bare beginning in this fleld but it is a 
very good one and deserves the attention 
of everybody terested in the design of 
our modern nfachinery 


Introduction to the Transfer of Heat and 
Mass by E. R. G. Eckert. First Edition 
6', by 9 in.; 264 pages: cloth, published by 
McGraw-Hill Book Co., Inc., 330 W. 42nd 
St.. New York, N. Y¥ 1950. Price $4.00 

This translation and adaptation of the 
author's outstanding German text should 
be of special interest to mechanical and 
engineering students. It provides an un- 
derstanding of the basic physical processes 
and the different modes of heat transfer 

e evaporation and condensation of 
water vapor is used as the basis for the 
treatment of heat transfer, ard the book 
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for your BOILER BLOW-OFF 
with this 


boiler blow-off action in this 
EVERLASTING Duplex Unit. 


The STRAIGHT-THROUGH 
TYPE on the left gives you wide- 
open, full-pipeline flow with a 
quarter turn of the lever. It's de- 
signed so that no damaging grit 
can lodge between the seat and 
the sealing disc . . . and the more 
the valve is used, the more the 
self-lapping action of the disc ro- 
tating across the seat im proves the 
drop-tight seal 


The ANGLE TYPE on the right 
is stoutly buile to withstand the 
blow-off shock. It takes the pun- 


ishment, all right... and endures. 
Abrasives can't hurt this valve, 
either, because there are no pock- 
ets where they can lodge. 

Thus, this EVERLASTING Valve 
team assures practically zero main- 
tenance as well as double safety. 
Conforms to ASME and other 
codes . . . made in sizes 14 -in., 
2-in and 2',-in for pressures up 
to 600 psig . . . and either valve 
available separately in cast iron 
or steel. Write today for full in- 
formation without obligation. 


EVERLASTING VALVE CO., 49 FISK STREET, JERSEY CITY 5, N. J. 


Trade Mork 
“EVERLASTING” 
Reg. U.S. Pat. OF” 
EV 


develops clear conceptions of the heat and 
mass exchange process. Through an un- 
derstanding processes, the 
student or engineer will be able to use 
correctly the formulas for the calculations 
of heat exchanges and cooling problems 

The book endeavors to arouse and widen 
the understanding of the physical processes 
and laws connected with heat and mass 
transfer. This. however, is not possible 
without analysis. Therefore, formulas de- 
rive from analysis and proven by experi- 
mente are always preferred to relation- 
ships found by experiment alone. It is the 
opinion of the author that a physical 
process is understood thouroughly only 
where it is possible to calculate the oc- 
currences from basic knowledge and when 
these calculated results are check by 
experiments. 


NEWS 
THE FIELD 


CHESTERFIELD PLANT TO HAVE 
FIRST PREFERRED STANDARD 
90,000-kw UNIT 


First 90,000/99,000-kw preferred 
standard turbine generator has been 
ordered, for installation in its Ches- 
terfield Plant, by Virginia Electric 
& Power Co. It is scheduled for 
delivery in December 1951. 

Recognizing the need for such a 
standard unit, the ASME special 
Standards Committee on Steam 
Turbine Generators has recently 
prepared final specifications for the 
turbine and as soon as generator 
specifications have been completed 
by the AIEE, a Joint Standard of 
AIEE-ASME will be issued. 

The Vepco unit is designed for 
throttle presure of 1450 psi; 1000 F 
with reheat to 1000 F. The unit will 
by tandem-compound with double 
exhaust and with 5. extraction 
points. 

The new generator voltage will be 
14,400. The 90,000-kw rating is at 
0.85 pf. The generator will have a 
guaranteed capability of 99,000-kw 
at 0.5 psig hydrogen pressure, 105,- 
882 kva, 0.8 short-circuit ratio; 121- 
764 kva at 15 psig; and 132,353 kva 
at 30 psig. 


Austin C. Ross, manager of the 
Buffalo works of Worthington Pump 
and Machinery Corp., has been 
elected a vice president of that com- 
pany at a recent meeting of the 
board of directors, according to an 
announcement today by H. C. Ram- 
sey, president. Ross will continue 
to serve as Buffalo works manager, 
the announcement continued 

150,000-kw unit has been 
ordered for Commonwealth Edison 
Co.’s Ridgeland electric generating 
station. The new unit is expected 
to be ready for service in the fall 
of 1953. 

The company has decided to go 
ahead with its plans for this unit 
because of the increasing use of 
electricity in Chicago and Northern 
Illinois. The rising trend has been 
accelerated by the events of the past 
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REVOLUTIONARY 


advance in boiler feed water treatment! 


WORTHINGTON HOT-Z SYSTEM 


combines all the best 
features of 


HOT PROCESS AND 
ZEOLITE 


Choosing between Hot Process and Zeolite 
is no longer a boiler feed water problem. 
The Worthington Hot-Z System gives you 
the advantages of each system including 
deaeration. 


SEE WHAT HOT-Z DOES FOR YOU: 


1. Reduces hardness to 0.2 ppm without addition of 
excess soda alkalinity. 


2. Operates on cheapest chemicals — lime and salt. 


3. Saves enough in chemical costs to pay for average 
installation in 3 years. 


4. Offers easy control when operating on variable 
waters. 


5. Removes oxygen to 0.005 cc per litre. 


6. Makes cumbersome two-tank lime-soda-phosphate 
systems obsolete. 


7. Includes ideal facilities for the necessary hot clear 


WORTHI 


water zeolite washing process. 
8. Makes filters unnecessary except in special cases. 
9. Does away with vent condenser scale. 


10, Reduces phosphate precipitates in boiler to un- 
objectionable amount. 


11. Reduces silica. 


INVESTIGATE! If you are now considering split 
treatment, hold up your decision until you examine 
the Worthington Hot-Z System. Tell us your con- 
ditions of service and get our recommendation in 
terms of dollars and benefits. You'll find in our 
Hot-Z System, as in so much other equipment, 
there's more worth in Worthington. Worthington Pump 
and Machinery Corporation, Water Treating Division, 
Dunellen, N, J. 
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WATER CONDITIONING 


Worthington Makes Mere of the Equipment for All Types of Water Conditioning Systems 
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The K-39 is the latest addition to the Richardson line of automatic 
coal scales that maintain a constant check of boiler efficiency in 
installations throughout this country and abroad. 


Engineered by experts, the K-39 stays pressure tight to 60-in. of 
water with consistent weighing accuracy. It prevents escape of 
primary air into the boiler room. It's unfailingly exact, checking 

coal consumption to within ounces by hour, shift or week. Ic 
enables you immediately to spot and correct inefficient steaming— 
makes for major savings in fuel for stoker or pulverizer-fired 
boilers in all sizes of central stations and power plants. 


Bulletin No. 0250 gives complete details on how and why the 
Richardson K-39 Automatic Coal Scale means more efficient and 
economical fueling. Write for it today—or ask a Richardson 
Engineer to survey your present methods of checking on fuel 
consumption. There's no obligatign. 


WHGHT SINCE 


MATERIALS HANDUNG BY 


RICHARDSON SCALE COMPANY 


Clifton, New Jersey 
Atlenta * Boston * Buffalo * Chicago * Cincinnati * Houston * Mi polis * M ntre: 1 
New Yort * Omoho Philodeliphic + Pittsburgh Son Francisco * Toron Wichita 


several months and by our country’s 
stepped-up defense program. 

The first 150,000-kw unit at Ridge- 
land will be completed and in oper- 
ation before the end of the year, and 
will raise the total generating ca- 
pacity of the Edison system to 
2,802,000 kw. A second new unit of 
equal capacity, now under construc- 
tion, is scheduled for service late in 
1951. 

Stone & Wesster ENGINEERING 
Corp. has recently announced the 
appointment of Robert Jefferson 
Carter as Southwestern District 
Manager for the Corporation with 
offices in the Esperson Building, 
Houston, Texas. Mr. Carter succeeds 
Mr. A. T. Krook, recently elected 
President of Stone & Webster 
Canada Limited after nine years as 


| Manager of the Houston office. 


GeneraL Rerractorres Co. an- 
nounces appointment of Mervin A. 


| Fay as Assistant General Sales Man- 


ager, effective November 1, 1950. 
Mr. Fay has been assigned to the 
Research Department of the 
Company since 1946, as Ceramic 
Engineer, having previously been 
associated with Bethlehem Steel 
Company in a similar capacity. 


Cuester H. vice 
president of Manning, Maxwell & 
Moore, Inc., has been named vice 
president in charge of the Consoli- 
dated-Ashcroft-Hancock Division, it 
was announced recently. 


Cyrus Wm. Rice & Co., INc., an- 
nounce the following changes in the 
organization: H. E. Einert, President 
and General Manager; F. R. Owens, 
Vice President and Director of Serv- 
ices; J. K. Rice, Treasurer and Di- 


rector of Operations; E. F. Koch, 
Secretary and Manager of Sales 


Cyrus Wm. Rice continues as Chair- 
man of the Board 


Frank R. Simpson has been ap- 
pointed Director of Research and 
Development for The Kuljian Cor- 
poration, engineers and constructors, 
of Philadelphia, according to a re- 
eent announcement 

. 


E. Toney, president, Appa- 
lachian Coals, Inc., Cincinnati, Ohio, 


has been given the 1950 Percy 
Nicholls Award for notable scien- 
tific or industrial achievement in 


the field of solid fuels 

The award was presented October 
24th at the Thirteenth annual joint 
meeting of the American Institute of 
Mining & Metallurgical Engineers 
and The American Society of Me- 
chanical Engineers at the Statler 
Hotel, Cleveland, Ohio. It is the 
highest award sponsored jointly by 
the ASME and AIME 

Tobey is the ninth in a list of 
prominent engineers to receive this 
annual award which was established 
in 1942 in honor of the late Percy 
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—and still in the pink! 


Another U. S. Rubber Expansion Joint Success Story 


] An iron pipe line required replacement after 21 
years of carrying a chemical refrigeration material. 
The “U.S.” Expansion Joint photographed above 
was used as a flexible connection on this pipe line. — 
When removed during disrnantling of the line, the” 
joint was found to be in sound condition — in fact 
it had outlasted the pipe! t 

United States Rubber engineers can design and ~ 
build joints to meet conditions involving water, 
brine, oils, gases, acids and other chemicals. They 
can make practical recommendations for their use 
to take care of expansion, contraction, vibration 
and elimination of noise transmission and provide 
resistance to fire. Note the graphs at left, which 
show how “U. 8S.” Expansion Joints behaved in a 
vibration test. 
rs : “U. S.” engineers will gladly discuss and make 
om recommendations for the solution of any problems 

you may have. Write to address below. 
Test of U.S. Rubber Expansion Joint Test of Metal Joint 


A PRODUCT OF 
To determine comparative endurance, 1,547 cycles while the rubber joint wos 
a U.S. Rubber Expansion Joint anda still operating satisfactorily after 
metal joint were subjected to the vi- 167,428 cycles. A rigorous test for 
bration tests described in the above shock also demonstrated the superiority 
charts. The metal joint collapsed after of the U. S. Rubber Expansion Joint 


UNITED STATES RUBBER COMPANY 
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Determine Combustion Efficiency 


By Accurate Measurement of CO, 


by hand 
HAYS PORTABLE 
GAS ANALYZER 


Every power plant needs this handy 
Hays Portable Gas Analyzer or Orsat. 
It gives you a quick, accurate test of 


flue gases for CO2—one of the best 


known ways to measure the efficiency 


of your fire. It also serves as a check 
on your CO, Recorder. 


Hays offers several styles from which 


to choose—-from the single chamber 


to the multiple unit that analyzes for 


CO2, O2 and CO. All sizes 
immediately obtainable. Send for 
new catalog (Publication 47-668) 
and the helpful booklet 

“The A-B-C of CO2.” 


on anlomatic 
HAYS CO. RECORDER 


To most boiler room operators this is 


the dependable ‘‘stand by’’—the Hays 
CO, Recorder or Combustion Meter, 
permanently mounted and automatic. 
Every two minutes throughout the 24 
hours it makes a combustion analysis 
and records its findings on a 10-inch 
chart. It also records draft and flue 


gas temperature: The Hays Com- 
bustion Meter operates entirely by 


water on the true Orsat principle of 
volumetric measurement and chemical 
absorption— and is virtually infallible. 
Its interesting story is in Publication 


47-550—send for it. 


THE HAYS CORPORATION, MICHIGAN CITY 7, — 


a MICHIGAN CITY, INDIANA. USA 


1950- 


Nicholls of the U. S. Bureau of 
Mines. The presentation was made 
by E. G. Bailey, the first man to 


receive the award. 


To provipe increased service for 
its expanding Canadian business, 
Gardner-Denver Co. is establishing 
a Canadian plant, officials of the 
company announce. The new plant 
will be located at Brantford, Ontario, 
and will be operated by Gardner- 
Denver Co. (Canada) Limited. 


E. F. Drew & Co., Inc., has an- 
nounced the appointment of James 
Quigley, James Devine and Charles 
T. Monroe as laboratory technicians 
in the Power Chemicals Division. 


Mr. James J. Murray, of the Mur- 
ray Equipment Co., announces a 
recently signed distributorship 
agreement to handle Worthington 
Pump and Machinery Corp. Multi-V 
Drives and fractional horsepower 
belts and sheaves. 


Cart W. Nepperman, for 15 years 
affiliated with metal-working indus- 
tries in an executive capacity, has 
been elected assistant vice president 
of Edward Valves, Inc., East Chi- 
cago, Indiana. 

Power Cuemicats Drvision, E. F. 
Drew & Co., Inc., has announced 
that Joseph H. Whitney has joined 
their laboratory and research staff. 


Witt1am H. Morse has been ap- 
pointed manager of the ac mechanical 
engineering section in the Transpor- 
tation and Generator Division of the 
Westinghouse Electric Corporation 
at East Pittsburgh. Mr. Morse suc- 
ceeds the late A. C. Larson. 

A native of Pittsburgh, Mr. Morse 
was graduated from Lehigh Univer-— 
sity in 1941 with a degree in me- 
chanical engineering. While he was 
in college he was elected to Tau 
Beta Pi and Pi Tau Sigma honor 
societies. He is a member of the 
American Society of Mechanical 
Engineers. 

After one year’s training in the 
Westinghouse Graduate Student 
Training Course beginning in 1941, 
Mr. Morse was assigned to the AC 
Engineering Department as a me- 
chanical design engineer. Recently 
he developed a special synchronous- 
motor damper winding for starting 
large motors for which he has been 
granted a patent. 

THE APPOINTMENT of John E. Ste- 
vens, Jr., as assistant to the presi- 
dent of Edward Valves, Inc., East 
Chicago, Ind.. has been announced 
by W. F. Crawford, president. 


Harotp K. Beck has been ap- 


pointed commercial vice president, 
in addition to his present post as 
manager of the Worthington office of 
Worthington Pump and Machinery 
Corp. 
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ION EXCHANGE PERFORMANCE 


Whether it is a Simple greensand 
softener or a large demineralizing 
plant, these three essential steps 
are necessary to produce an ion 
exchange installation which: 


e is easy to operate 


© requires low chemical 
regenerating costs 


© yields uniformly 
dependable performance 


“Present Practices in the Use of lon Exchangers 
in Water Treatment” 


“Silica Removal by « Practical lon Exchange Process” 


_ 216 West 14th Street, New York 11, New York, U.S.A. 


December, 1950-—-POWER ENGINEERING—Chicago, Ill. 


LABORATORY RESEARCH 
Graver chemists and technologists are 
continually evaluating the performance » 
of many ion exchangers to determine 
the optimum operating conditions for 
each. As a result of this work the specific 
advantages of more than forty available 
Graver ion exchangers can be effectively 
applied to a wide range of processes. 


PILOT PLANT OPERATION 
Graver development engineers regularly 
conduct tests on small scale pilot units 
operating under simulated plant condi- 
tions. These tests serve to check labo- 
ratory experiments and to work out 
problems in mechanical design. This 
assures dependable operation of the ion 
exchange equipment under actual service, 


COMMERCIAL EXPERIENCE 
A background of thirty years’ successful 
commercial experience is reflected in 
the design of Graver equipment. Graver 
chemical engineers have pioneered the 
commercial application of many new 
ion exchange processes. Dependable serv- 
ice is assured asa result of this experience, 


e 
— 
| 
‘ a 
| 
ye 
| ‘ . 7 
. - 
Write for the following reprints: “> 
“'Dperating experience with Resin Zeolites on the | H 
GRAVER GRAVER WATER CONDITIONING CO. 
[ - A Division OF GRAVER TANK & MFG.CO.[NC. EAST CHICAGO, = 


ECONOMIZERS © FANS © AIR HEATERS © CINDERTRAPS 


A Big Draft Job Handled Capably by Green Fans 


Twenty-four large Green Fans take care of a heavy draft load at 
the Venice (Ilinois) Plant of the Union Electric Co. of Missouri. 
Each of six boilers has two sets of Green Fans, each set consisting 
of one induced draft fan and one forced draft fan coupled to one 
motor as a unit. With the heavy demands on this station, all 
boilers are usually in service continuously, thus throwing an 
unrelenting burden on the fans, 

Engineers whose responsibility it is to recommend or accept 
draft fans for large power plants certainly want efficiency and low 
operating costs. But they don’t overlook the maintenance and 
replacement angles. They want the sound designs of competent 
experienced fan engineers. They also want the care in construec- 
tion that is found in shops of a company that has built up an 
international reputation as the “authority” on draft fans. They 
know that such a company will not tolerate sloppy shop work. 


Green is this authority on mechanical draft fans. 


Have You a Copy 
of Our Fan Bulle- 
tin No. 1687 If not, 


THE we shall be glad to 
(& a3 E E N send you one. 


Fuel 
COMPAN INC. 


BEACON 3, NEW YORK 
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Joun W. McNatt has been ap- 
pointed division engineer of the 
research department of the West- 
inghouse Lamp Division, Bloomfield, 
N. J. E. G. F. Arnott, research 
director, said Dr. McNall will direct 
the electron emission, gas discharge 
and physical measurements sections 
of the department 


THe American Iron AND Steet IN- 
stirute held its Chicago Regional 
Meeting on December 1, at the 
Drake Hotel in Chicago. As indi- 
cated by Walter S. Tower, President 
of the American and Steel Institute 
in his opening address at this meet- 
ing, the American steel industry has 
enough capacity to meet the war 
demand and at the same time sup- 
port a good civilian economy. At 
the present time some 13 lb of man- 
ganese is required per ton of steel. 
Some of this is obtained from Russia 
and some from India and steps are 
being taken in Washington to assure 
a continuity of supply of this vital 
element 

Other subjects discussed at this 
meeting were, air pollution in the 
steel industry, pressure operation of 
blast furnaces, blast furnace sinter- 
ing practice and the continuous an- 
nealing of strip steel. Clarance 
Randall, President of Inland Steel 
Co., surveyed the European steel 
situation 


TOMAHAWK 
(Continued from page 57) 


into the lower portion of the raw 
water heating compartment at Point 
‘. 

Since the steam entering at Point 
1 is under a higher temperature than 
the surrounding slurry, a portion of 
the steam bubbles will condense and 
give up their heat to the slurry as 
they rise in the center tube. The 
remaining energy in the steam is 
converted first to mechanical energy 
of the moving slurry and this ener- 
gy finally, of course, dissipates into 
heat. Therefore, none of the energy 
of the steam used for lift action is 
actually lost since all eventually 
goes into heating of the water in 
the hot process tank 

The effluent from the Hot Process 
Lime and Soda Ash Softener flows 
into a secondary Phosphate Softener. 
Here, the make up water is reduced 
to zero hardness with a slight excess 
of phosphate being maintained. Built 
in as an integral part of this softener 
is a tray type, deaerating section for 
condensate deneration and a storage 
chamber for the condensate. The 
treated make up water flows by 
gravity through filters and then 
mixes with the deaerated condensate 
before being pumped to a 14 ft 6 in. 
diameter by 33 ft 0 in. long feed- 
water storage tank. Both softeners 
and the feedwater storage tank are 
maintained at 6 |b steam pressure 

Activated silica and alum are pro- 
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Coal Unloading 


A typical installation of a Link-Belt Rotary 
Railroad Car Dumper at o public utility power 
pliant. Dumping, os well as movement of cars, 
can be controlled by unskilled labor. 


completely inverting the cor. Sturdy construction 
of all parts provides long life in this service with 
little maintenance and eliminates the necessity for 
alternate, stand-by equipment. 


The unusual flexibility built into the Link-Belt Ro- 
tary Railroad Cor Dumper permits the unloading 
of any size of all types of open-top cars without 
any adjustments by the operator. 


LINK-BELT COMPANY 


Chicago 9, Indianapolis 6. Philadelphio 40, Ationta, Houston 1, 
Minneapolis 5. Son Francisco 24, Los Angeles 33, Seottie 4, Toronto &, 
Johannesburg. Offices in Principal Cities 


Tie Link-Belt Rotary Railroad Car Dumper fits into 


today's requirements for economy and speed in coal unloading 

at power plants. Any size of standard open-top railroad cars 

may be handled by this remarkably flexible and efficient machine 
which unloads a car by turning it upside down, assuring rapid 

and complete discharge, winter and summer. The dumper is so well 


balanced and counterweighted that its operation requires a minimum 


of power. A dumping cycle of a minute end a half is usually realized 
with a 40 horsepower motor, and more rapid operation can be 
accomplished with larger motors. The number of cars that can 

be dumped in a given time depends upon the switching and track 
facilities for delivering the loaded cars and removing the empties. 
Some installations handle 40 or more cars an hour. With such capacity 
no more than the one track hopper is required at most plants, 

even the largest, but the inherent economies of this type of unloading 
apparatus bring it within the reach of those with 


modest capacity requirements. 


Because the Link-Belt Rotary Railroad Car Dumper 
is adaptable to existing and new plants, it will fit into your plans 
for improving coal handling methods. Our engineers will be glad 
to give you complete information concerning this machine and 


other coal handling equipment. Ask our nearest office. 


LINK-BELT 
COAL HANDLING EQUIPME 
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Thorough and immediate dumping assured by 
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portioned to the accelator by Milton 
Roy pumps, operating on a time cy- 
cle which is controlled automatically 
by the flow of water to the accelator. 
The lime-soda ash slurry is pumped 
into the primary softener by an In- 
gersoll-Rand centrifugal pump with 
the amount being established by a 
proportioner in the Infilco lime-soda 
ash mixer. The phosphate is fed to 
the secondary softener by a Milton 
Roy pump. Both the lime-soda ash 
proportioner and the phosphate 
pump operate un a time cycle con- 
trolled by the flow of water to the 
hot process softener 

Since its installation, this feedwa- 
ter treating system has been in con- 
tinuous operation at about its rated 


capacity of 72,000 Ib per hr of raw 
water 
Boiler Feed Pumps 
Two sets of boiler feed pumps de- 
liver the feedwater to the high and 
low pressure boilers. The two boiler 
feed pumps for the new boiler are 
Ingersoll-Rand 6-stage, centrifugal 
pumps rated at 450 gpm, 1816 ft 
head. One is drawn by a 300-hp, 
3600 rpm. 4160-v, G-E motor and 
the other by a 300-hp, G-E- tur- 
bine. This is the turbine shown in 
Fig. 5, taking 150 Ib steam and ex- 
hausting into the 50 Ib header. 
Electrical Generation 
The new turbine generating unit 
is a 6250 kva, General Electric Co. 
machine, comprised of a 16-stage 


GOODALL 


SQUARE BRAIDED ASBESTOS 


PACKING 


A qaulity packing for centrifugal or rotating pumps handling hot 
or cold water, steam. brine. oils, and various acids. Made of long- 
fibre asbestos yarns, square plaited like wax, with each strand 
thoroughly graphited and lubricated. The method of braiding 
gives a soft, resilient finish that will not carbonize or harden, thus 
insuring minimum friction, with reduced sleeve and shaft wear. 
Available in a complete range of sizes. 
Contact Our Nearest Branch for Details and Prices 


GENERAL OFFICES, MILLS and EXPORT DIVISION, TRENTON, N. J. 
pho Nee York Part hu Pav 


tw ero Ser Fr amc ” Portion Salt Lobe City enve eo! Cres 


» Angeles 


double extraction condensing tur- 
bine direct connected to a 4160 v, 
3-phase, 60-cycle generator with di- 
rect connected exciter. The turbine 
is supplied with steam at 625 psi, 
700 F and exhausts into a C. H. 
Wheeler, divided water bex, surface 
condenser. The steam end of this 
turbine is shown in Fig. 3. The 
generator is built with a closed cool- 
ing system with built-in air cooler. 

Two control boards are provided 
— one, the turbine gage board and 
the other, the electrical control 
board. The electrical control board, 
shown in Fig. 8, consists of three 
panels with a swinging bracket, de- 
signed and furnished by General 
Electric. All switches and circuit 
breakers are electrically operated 
from a 60-cell, 120-v Gould storage 
battery. This battery is located along 
one side of the Turbine Room wall, 
as shown in Fig. 2. 

The turbine gage board is located 
alongside the turbine. In addition to 
the turbine gages, this carries all the 
steam flow recording meters; the 
pressure reducing valve control sta- 
tions; and the controls for the de- 
superheating stations of which there 
are four. This panel board is also 
shown in Fig. 2. 

A 15-ton Shaw-Box crane is pro- 
vided to handle the machinery at 
times of overhaul. The Turbine 
Room basement contains the con- 
densing equipment and miscellane- 
ous pumps and air compressors. 


Conclusion 


Since this new power plant was 
placed in operation in July 1949 it 
has operated continuously with the 
mill. Practically no trouble was en- 
countered placing this unit in oper- 
ation, and its smoothness of opera- 
tion has well justified the care that 


Fig. 11. To prevent coal from hanging up 

in the outlets of the overhead coal bunker, 

this distributing cone, devised by Mr. Hoeft, 

is installed just below the disharge from 
the flight conveyor above 
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Power 


Industry Relies 


TURBINE GENERATORS! 


STEAM 


Recent southern installation of 
Allis-Cnalmers 40,000 kw, 3600 
rpm, condensing type steam 
turbine generating unit. 


OME CALL THIS THE ATOMIC AGE, 
but steam is more than ever the 
prime mover in American industry. 
Steam, driving the modern steam tur- 
bine and generator, now supplies over 
70 percent of U. S. electric power! 

And every year sees more steam tur- 
bines going on the line . . . turbines 
with design still further perfected, op- 
erating more efficiently and for longer 
periods between shutdowns. At Allis- 
Chalmers, turbine design is progressive, 
with advances in materials and know- 
how immediately being translated into 
better machines, 

As a manufacturer building large 
central station turbine generator equip- 
ment, A-C is an important source of 
steam turbines in all types and combi- 


nations. In the larger ratings, A-C has 
in service large single shaft condensing 
units to 150,000 kw and topping tur- 
bines to 50,000 kw. 

In addition to concentrating on me- 
chanical features, Allis-Chalmers builds 
steam turbine generators with an eye to 


functional and attractive appearance 
(see photo above). 

When you plan the installation or 
expansion of a steam power plant, con- 
sider Allis-Chalmers, Put its 80 years 
of steam power experience to work for 
you, Offices in all major cities. 4.9213 


ALLIS-CHALMERS, 953A SO. 70 ST. 
MILWAUKEE, WIS. 


ALLIS-CHALMERS 


TURBINES & CONDENSERS SWITCHGEAR MOTORS & TRANS- 


GENERATORS & PUMPS 


WATER 


& BREAKERS CONTROL FORMERS CONDITIONING 


World’s Widest Range of Power Plant Equipment 
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went into its design by the Con- 
sulting Engineers, Helmick, Edesku- 
ty & Lutz of Minneapolis, Minnesota 

The new boiler has been operating 
under an average steam load of 94,- 
000 ib per hr at 85 per cent effi- 
ciency. The turbine generator has 
been operating at an average load 
of 4300 kw with a heat rate of 10,300 
Btu per kw 

The plant is operated under the 
supervision of the Power Plant Su- 
perintendent, by a crew consisting 
of a Fireman, Fireman's Helper and 
Turbine Operator who work around- 
the-clock on four 6-hr shifts and one 
coal man who works days only 


Chlerinators should be seen but 
not smelled. Builders Visible 
Flow Chiorinizers ore completely 
free from tray-produced chlorine gas odors. 
These efficient chlorine gos feeders ore o 
welcome addition to ony plont or process 
where chlorination is required. They work 
sofely, accurately, dependably — without the 
nvisonce of offensive chlorine odors! That's 
becouse fresh water is constantly supplied to 
the tray, drawn into the injector, and then 
delivered to the point of application. 

BUILDERS CHLORINIZERS GIVE 
YOU THESE EXTRA FEATURES: 
* ne “ice” in vital control perts 

* accurate Sightfle chicrine rete 


* visible and positive evidence of 


* powerful, spring-loaded shut-off 
velve 


For engineering information and Bulletins, 
eddrem Builders Providence, (Division 
of Builders tron Foundry), 385 Harris Ave., 
Providence 1, 


Builders mates « complete line of flow 


meters and controtiers for liquids 
steam, alr, gas, and dry materials 
mechanical and differential inciud 


ing The Venturi Meter and Chrlorinizers 
(chlorine gas feeders) 


BUILDERS 


UNDERGROUND HYDROELECTRIC 
PLANTS 
(Continued from page 59) 

added advantage and not the pri- 
mary reason 

Rusck and Westerberg state that 
cost of underground hydroelectric 
plants now under construction in 
Sweden is about $80 per kw maxi- 
mum output for stations of 100,000 
to 300,000 kw. This is based on 1949 
prices at exchange rate of 5.18 
Swedish kroner per $1. 

Maintenance costs for tunnels and 
rock walls and roofs are lower than 
for corresponding surface plants 
where concrete is used. Depreciation 


Instelletion of 
R. |. State Prison, Howerd, R. |. 


PROVIDENCE 


too is lower, for rock has much 
longer life than concrete. 

In Sweden, engineers figure on 
annual maintenance cost and depre- 
ciation of 1 per cent of construction 
cost for rock work as against‘a cor- 
responding figure of 1.7 per cent for 
concrete. 

Factors 

The authors state that there are no 
essential differences in operation of 
an underground plant and of a sur- 
face plant and no direct disadvan- 
tages. In large plants, two operators 
are normally on duty per shift, 
whether the plant is above or below 
ground. An operator in an under- 
ground plant does not see the sun 
during his shift, but apart from this 
there should be little difference be- 
tween underground and_ surface 
operation—and even in some surface 
plants he might not see the sun 
einer. 

Climatic conditions are more con- 
stant underground. There has been 
no reported tendency for operators 
of underground plants to apply for 
discharge or transfer to surface 
plants because of psychological fac- 
tos. Operators have the same work- 
ing hours, holidays and social ad- 
vantages as those in surface stations. 

Italian Plants Built in Caves 

Interesting details of hydroelectric 
plants built in caves in Italy have 
been given by Ritter*, as reported 
in Electric Light & Power. He gives 
data on power plants in caves of the 
Societa Adriatica de Elettricita in 
Italy, which has ten years’ operating 
experience in this particular field. 
All these plants are built as a unit. 
Each unit consists generally of a 
machine room, the wells for the tur- 
bines under the machine room, the 
control desk in front of and higher 
than the machine room, separated 
from this by a wide glass pane. 
There are also small tunnels for bus 
bars, cables, etc., which connect the 
machines with the step-up trans- 
formers which are normally outside 
the cave. Figure 2 shows one of 
these typical installations. 


Ventilation 

Necessities of good conservation of 
the electric materials require that 
the atmosphere be well ventilated 
and as dry as possible. Therefore the 
Societa has adopted constructions in- 
sulated from the walls of the cave 
by thick fillings, so that infiltration 
of water is prevented. 

It was also thought that ventila- 
tion would be automatically taken 
care of by the wide tunnel which 
had to be built for bringing the ma- 
chinery into the cave and carrying 
out the materials which had been 
dug out. In practice these tunnels 
did not always provide an effective 
circulation of air everywhere, and 
it was necessary to build particular 
installations for rooms which were 
not part of the principal ventilating 
circuit. In these rooms, air was 
stagnating, so that the operating 
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... then a Warren Cradle 
Mounted Compacunit could 
be the answer. This versa- 
tile, efficient and sturdy 
pump is built to “‘stand the 
gaff”... and the price lower 
than you might expect for a 
quality product of this kind. 


Sizes: 1", 144", 2”, 3” 
Capacities: 5 to 450 G. P.M. 
Heads: 15 to 500 feet 


Materials: Standard, All Iron, 
All Bronze, or special 
to meet your require- 
ments 


Why not check this pump against your next pumping job, if 
within the indicated operating conditions? Ask for bulletin #242 


WARREN, MASSACHUSETTS 
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What it is — 


Filtration with Sorbo-Cel is a simple, 
low -com method of removing emulsified 
oil from water. In plants using seam 
generating equipment, it is proving an 
especially effective and economical 
means of obtaining oil-free condensate 
for boiler feed. lt also provides a prac- 
tical solution to other oil-contaminated 
water problems, such as the water used 
in pumps, condensers, cooling systems, 
moving driers, etc. 


How it works — 


The method is similar to that used in 
other conventional industrial filtration 
operations. A small amount of Sorbo- 
Cel (a specially processed diatomaceous 
silica powder), is added to the water to 
be filtered. This is then pumped through 
a pressure fhlver where the oil globules 
are adsorbed by the specially treated 
Sorbo-Cel parucles. Both are retained 
on the filter screen, the hlered water 
alone passing through. Any type of 
pressure filter having a metal screen 
and capable of operation at a pres- 
sure differential of 30 psi or more 
may be used 


What its advantages ore — 


Sorbo-Cel filtration is fast, economi- 
cal and efhcient. It assures virtually 
complete removal of oil, as well as 
suspended solids such as rust, scale, 
clay, etc. Large volumes of water are 
hitered in a relatively short time, yet 
total costs (ineluding both material 
and operation) range from only le to 
t¢ per 1000 gallons of water filtered 


JM 
Johns-Manviile 


290, New York 16, N.Y 


Send me free bulletin giving advantages 
of Sorbo-Cel filtration, 


For further information 
about Sorbo-Cel filtration use 
the coupon below 


Name 


Company 


Address 


City 


personnel faced bad ambient con- 
ditions 

The principal ventilating circuit is 
composed of: 

(a) Intake of fresh air through 
the entrance tunnel; 

(b) Distribution to the machine 
room, 

(c) Expulsion of the warm air to 
the outside, by means of a vault 
tunnel, with helical fans. 

Since the machinery is normally 
ventilated in a closed cycle and 
water-cooled, the heat which must 
be taken care of is only the heat 
radiated by the exterior surfaces and 
by the exciters. In general, natural 
ventilation is sufficient for most of 
the year, and fans are required only 
in the summer period, or when the 
machines are overloaded. 

The operating room is excluded 
from this principal ventilating cir- 
cuit, and at first a special air con- 
ditioning unit was built for it. Later 
it was found that this air condi- 
tioning unit Was unnecessary, and a 
special ventilating circuit was built 
for the operating room, in parallel 
with the principal circuit. 

At first the intake of air was under 
the control desk, and a fan in the 
room ceiling removed the hot air. 
This system was not satisfactory, 
because the control desk generated 
abundant heat through the resis- 
tors, and the air heated up the room 
before it was removed. Therefore, 
the ventilating cycle was inverted, 
by setting the intake of fresh air in 
the ceiling, and by removing the hot 
air beneath the control desk. 

Results were excellent, because 
a 0.15-kw centrifugal fan was found 
to be sufficient for an operating room 
of about 8500 cu ft in volume. 

For the turbines, in general, natu- 
ral ventilation is sufficient, since 
they are in communication with the 
tunnel for the discharge of water 
For the plants in which the bus bars 
are built in the main entrance tun- 
nel, the principal ventilating cycle 
should be inverted, to avoid pre- 
heating of the fresh air 

The temperature inside the plants 
tends to remain constant despite ex- 
ternal changes during the day; the 
variations during a whole year are 
within an interval of 6 C (10.8 F) 
Figure 3 shows measurements made 
in the plant of Cencenighe 

Relative humidity inside is gen- 
erally a little lower than the humid- 
ity outside. Tests also have shown 
that no carbonic acid, ozone, or 
other dangerous or unpleasant gases 
were present in the caves. 


illumination 
Illumination of underground 
power plants presents particular 


problems, because of the diversity of 
the rooms to be lighted, and the 
necessity that the personnel have 
excellent visibility of all the ma- 
chinery and control apparatus, which 
are at different distances and at 
various angles of incidence. Aver- 
age illumination of rooms 
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pH and PHOSPHAT 
DETERMINATIONS 


BOILER WATER 
COMPARATORS 
Model ? contains either High or Low 
Phosphate Comparator. Model W con- 
tains same plus 3 of slides (pH 7.2 
to 6.8); (pH 8.46—10.2); (pH 10—11.6) 

end accessories. 


TAYLOR 
BOILER WATER 
COMPARATORS 


Makes Determinations Fast and Easy 


Because Taylor Boiler 
Water Comparators 
bring accurate pH 
and Phosphate deter- 
++ minations down to a 

| simple one or two 
minute operation, they 
have become the ac- 


cepted standard tool 
; \ throughout industry. 
Taylor sets give max:- 


mum convenience 
since all liquid color 
standards necessary for a determination are 
enclosed in a rugged plastic slide. There are 
no fragile single standards to handle. You are 
assured of maximum accuracy because all the 
Taylor Liquid Color standards carry an un- 
lumited guarantee against fading 

The low cost, extreme accuracy with sim- 
plicity of operation make Taylor Comparators 
the ideal instrument for all plants—large and 
small 


ORDER FROM YOUR DEALER 
Write For This Valuable Reference Book—Free! 
“Modern pH and Chlorine 
Control” covers theory 
and practice in 34 basic 
industries. Also tells how 
Taylor Sets can make 
your job easier . . 


W. A. TAYLOR 


790) YORK RD + BALTIMORE 4. MO 
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is the KEY / 


TO LOWER 
COAL 

HANDLING 
costs 


See How G-W does it 
with basic 


This installation at Universal Match Corporation, Hudson, N.Y., is one of 
*four basic types .. . evolved by G-W to simplify design, manufacture and 
erection of dependable coal storage and handling equipment. G-W engineers 
recommend its cylindrical steel tank type of storage because it required the 
least amount of space and attention . . . is clean and economical to install 
and maintain. 

Auxiliary equipment consists of feeder and conveyor from truck and track 
hoppers and bucket elevator to 90 ton tank at 25 tons per hour. Coal is dis- 


charged direct from storage to stoker hopper. 


%&The other three G-W basic types of coal storage 
systems are: reinforced concrete silo, vitrified tile 
silo, suspended steel bunker ... the result of over 
135 years of experience in installing hundreds of 
coal handling systems. Why not consult a G-W 

engineer? He will be glad to show you how 

one of these four basic designs can simplify 

your coal handling problems... reduce 

your costs. 


Wooo Co. 


NEW YORK 17 Factory: 
420 LEXINGTON AVE. Hudson, N.Y. 


ChICAGO 
565 W. WASHINGTON ST. 


4 
| 
4 BASIC WAYS TO CUT COAL HANDLING COSTS . 
Showing ber feeder in hopper de- ; 
livering coal to screw conveyor. 
= describes 14 case 
| G-W HANDLES IT... faster. easier . cheaper 
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HECK WITH BEAUMONT ON A 
HYDRAULIC asSH-HANDLING SYSTEM 


A Beaumont HYDRAULIC System: is particularly wited for high capocity ash-handling; hondies 
wet ash or dry, molten slag and large clinkers; fits any type of power plant orrangement; is 
completely enclosed, preventing dust or gos from escaping to the boiler room; and can be 
operoted by one mon on o part time bosis. 

Beaumont's Ash-Hondling Division is competently staffed to give you expert recommenda- 
tions on all types of ash-handling systems end to provide and install the proper equipment 
to wit your particulor requirements. Write today for the Beaumont brochure: “Answers to Your 
Ash-Handling Questions” 


aes BIRCH COMPANY 
W 1503 RACE STREET, PHILADELPHIA 2, PA. 


DESIGNERS MANUFACTURERS  ERECTORS BULK MATERIAL HANDLING SYSTEMS 


Most Widely Used Way of Trapping 


HEAVY SLUGS 
z of CONDENSATE 


Thousands of installations on steam purifiers attest to the enormous drainage 
capacity of this Nicholson trap. Piston-operated and with valve orifices up to 
2° diameter, it discharges large volumes of water almost instantly. Won't 
leak even if cooked dry; working parts of stainless steel. 


Nicholson 
“SUPER” 
Trep 


Also for superheated lines, headers, separators, etc. 


“ex Model WO 


NICHOLSON WEIGHT. 
OPERATED TRAPS — Three 
models for pressures to 200 
650 and 1500 Ibs.; for steam 
air, gasoline. Also feature 
large capacity and proof 
against leaking 


should be about 50 lux. For smaller 
rooms it is always convenient to 
have indirect lighting, which com- 
pensates for the lower efficiency with 
a good surface distribution of the 
source of light and with a reduction 
of the possibilities of glare. This 
system, used in the control rooms, 
has given good results. 

Illuminating surface is the ceiling, 
painted in clear tones, which dif- 
fuses light uniformly on the walls, 
which are made of panels of uni- 
form color. To avoid glare from 
meters, these should be installed 
vertically and have a flat front glass. 
Also lighting of the luminous cir- 
cuits used on the control desks 
should not be too bright. Luminous 
circuit diagrams in relief are to be 
preferred. They come out well with 
low illumination and show the situa- 
tion of the circuit even if their in- 
ternal light source should fail. 

If the machine rooms are suffi- 
ciently high; projectors may be 
installed directly in the ceiling; 
otherwise they must be boxed in 
the ceiling to avoid glare. In this 
way, with 2 kw installed power it 
was possible to obtain 25 lux on the 
floor of a machine room 36 x 90 x 
42 ft. 

Fluorescent lighting also has given 
good results: with 50 lamps, of 2.5 
kw power, an illumination of 50 lux 
was obtained on the floor of a ma- 
chine room of 7800 sq ft surface and 
42 ft high. 

The emergency lighting system 
must be as powerful as the regular 
one, because it will be called on 
when the personnel needs to read 
all meters quickly and accurately. 


HELPFUL BULLETINS 


(Continued from page 35) 


capacities to 16 gpm are introduced in 
Form 7233, 16 pp. Fully illustrated with 
photos of assembly and parts and sec- 
tional views, it discusses pumps’ radial 
and axial balance, sealing arrangements 
and mountings. Ingersoll-Rand Co 


WATER FILTRATION, SOFTENING 


130 Modern Filtration Equipment— 
Methods and equipment for itndus- 
trial water filtration ar: illustrated and 
compared in 20-pp Bulletin 691. Pressure 
filtrations systems are diagrammed in col- 
or to show varied applications. Text dis- 
cusses origins of filtration practice and the 
development of today’s filter media and 
backwashing techniques including con- 
tinuous automatic backwashing. Cutaway 
views, operating data and piping sugges- 
tions for single and battery installations 
are provided. R. P. Adams Co., Inc 


Softener for the Small Plants 
131 Publication 4505 illustrates and de- 
scribes water softening apparatus for smal! 
boiler and industrial plants, laundries 
hospitals, where less than 100 gpm of 
softened water are required. Two size 
groups are offered, each in single or dou- 
ble units with greensand, synthetic gel 
and resinous type zeolite material. Draw- 
ings, dimensions and capacities are shown 
Cochrane Corp 


BLOWERS 


13 Axial Flow Blowers-—In this 6-pp 

lustrated bulletin are described axial 
flow blowers of both turbine-driven and 
motor-driven types. Gives capacity and di- 
mensional data. operating range and speci- 
fications on both types. Also describes 
company's draft inducers and dual drive 
forced draft blowers. L. J. Wing Mfg. Co 
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Monel-tubed heat exchanger during fabrico- 
tion at the Griscom-Russell Compony. The 
Monel tubing is 14-gauge, 5 8 in. O.D., an- 
nealed and stress-relieved. The heat exchanger 
was fabricated for the American Gas & Electric 
Company. 


Higher pressures obtained with 
stress-relieved Monel tubing 


Cold drawn, stress-relieved tubing has significantly 
higher mechanical properties than annealed tubing 


of the same composition. 


This important engineering fact is acknowledged 
in the A.S.M.E. Boiler Code which now allows the 
use of stress-relieved tubing in boiler heater appli- 


cations. 


In practical terms, this means that boiler feedwater 
heaters can be designed for higher operating pres- 
sures and temperatures without increasing tube 


wall thicknesses. 


Thinner tube walls, transmitting heat more rapidly, 


can also result in greater unit efficiency with no ine” 


crease in overall dimensions. 


Cold drawn, stress-relieved Monel® tubing offers 
still other advantages in heater tubing applications. 
Monel’s high resistance to corrosion inhibits scale 
formation. Its superior hardness effectively reduces 
erosion and cavitation damage. And—an important 
asset—M onel can be welded directly to steel by con- 


ventional techniques. 


If you are contemplating new tubed feedwater equip- 
ment, write to P. F. Sheridan of Inco for engineer- 
ing information about cold drawn, stress-relieved 


Monel tubing. 


THE INTERNATIONAL NICKEL COMPANY, INC. 


67 Wall Street, New York 5,N. Y. 


MO L eee for Minimum Maintenance 
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On to Philadelphia. . . for NEW IDEAS! 


VENTILATING, and AIR CONDI- 
latest trends and practices in adapting them to all 
types of industrial plants and offices 
ideas — all are in store for plant officials, engineers, and operating personnel 


10th AIR CONDITIONING EXPOSITION 


INTERNATIONAL HEATING & VENTILATING EXPOSITION 


Latex developments in HEATING, 


TIONING facilities 


at the — 


Over 100 informative, 


specialists 


Plan ahead wow w atte od this foremost event of its kind . . 
valuable information, more progressive ideas, more worthwhile contacts than 
time or way 


you can acquire in any comparabl 
22-26, 1951. ) 


Auspices of the 
Americen Society of 
Haating and Ventilating 


technically-staffed exhibits and demonstrations will 
afford you unequalled opportunity to see and compare at one time hundreds 
of new and improved items from complete units to maintenance supplies — 
to discuss your plans, problems and requirements first-hand with engineering 


. a wealth of practical, cost-saving 


. to get more 


Note the date — January 


Management 
international Exposition 


Engineers Company 
95 
The Consult Us For: 
MAINTENANCE DEPARTMEN! CHIMNEYS 
= FURNACE WORK 


CONDENSER SERVICE 
& ENGINEERING CO., INC. 
100 RIVER ST, HOBOKEN, N / 
Offers te deo 


QUICK—PROMPT 
RETUBING SERVICE 


on BOILERS — CONDENSERS 
HEAT EXCHANGERS 


ANYTHING WITH TUBES 
24 HOURS A DAY — 7 DAYS A WEEK 
345 DAYS A YEAR 
SATURDAYS - SUNDAYS 
HOLIDAYS 
WE CARRY TUBES IN STOCK 
CALL — TELEPHONE: Dey ond Night 
NEW YORK: Rictor 2-9363 
WOBOKEN HObcken 3.4428 


Pevi, Minn 
m 


Boston Moss 
Dey—iAfeyerte 3-109! Night—MYoetic 6-4552 


Telee, Oble 
Dey—Twlse 5-771) - 'light—Twle 44060 
Phila, Pe: Dey—Wilmingten (Del.) 7151 
Night~Chester (Po) 12-4576 
Baltimore, Md SAretege 5285 
Atlente, Ge. Oeerbern 4477 
Washington, 0 Republic 4875 
les Angeles, Cal TRinity 786) 


BOILER SETTINGS 


AMERICAN CHIMNEY CORP. ; 


143 Fourth Ave. New 


133 Pressure Blower— Described as a new 
concept in air-moving equipment ts 
the direct drive axial flow pressure blower 
featured in this 34-pp collection of engi- 
neering data sheets. This blower which 
has its motor in the hub is for volumes 
to 100,000 cfm and pressures to 4 in 
Discusses general construction features of 
the blowers and covers standard, enclosed, 
and reverse direct-drive units, also beilt- 
drive units. Fully illustrated. includes di- 
mensions, installation tips. The Moore Co. 


METALS 


134 Chart on Metals for Corrosive Serv- 
ices—Just name your poison, cor- 
rosive material that is, and you'll find it 
among the 350 listed in is selection 
chart. List includes corrosive media com- 
mon to a wide range of industrial jobs 
and covers their use with carbon steel, 
three of company's alloys and certain 
other alloys, showing whether each metal 
is recommended, suitable or unsuitable 
for use. Since the metals are arranged in 
order of cost it’s also easy to select the 
one that handles your rticular corrosive 
most economically e Cooper Alloy 
Foundry Co 


135 Hard Metal Castings—Believed to 
be the first publication on cast- 
ings made of hard metal alloys, this 
16-pp booklet offers helpful information 
on their use, available types and how to 
order them. Filled with unretouched 
photos of rolls, bushings, bearing boxes, 
cylinders and other specimens, it in- 
cludes approximate prices and an ex- 
planation of why the higher first cost 
of these made-to-order castings is jJusti- 
fied in cases involving severe abrasion, 
corrosion, high temperatures. Stoody Co 


COAL AND ASH HANDLING 


136 Coal Scales—Bulletin 0150, 12 pp, 
gives up-to-date information on com- 
pany'’s automatic coal scales. Explains how 
they work and how they're built, describ- 
ing and illustrating major parts Includes 
working drawings of a stoker installation 
and pulverizer installation Richardson 
Scale Co 


1 7 Ash Handling Systems—-This 24-pp 
3 illustrated booklet offers technical 
information on hydraulic and pneumatic 
ash and fiyash handling systems. Com- 
piled in question and answer form, it 
discusses elements and advantages of vari- 
ous systems and disposal schemes. Sche- 
matic drawings of arrangements under 
specific conditions and diagrams of basic 
arrangements are included Beaumont 
Birch Co 


OTHER EQUIPMENT 


Test Data on High Temperature Oils 
138 The results of an extensive re- 
search program on “> temperature lubri- 
eation are told in ulletin 2-416. 4 pp 
This well illustrated folder completely de- 
scribes the testing procedures used in set- 
ting up three series of oils to meet high 
temperature conditions up to and even 
over 500 F. These include straight mineral 
oils, semi-synthetic lubes. and _ cclloidal 
graphite in light carrying oil. E. F. Hough- 
ton & Co 


Refractory Hung Arch—Bulletin 950, 
139 4 pp. explains how company's re- 
fractory hung arch not only hangs but 
moves like a pendulum. It describes 
the case of installation and positive lock- 
ing arrangement between lower and up- 
per tiles to prevent disengagement in 
service. Dllustrates rugged load tests given 
this double hung arch on both its load 
bearing qualities and strength of inter- 
lock. Geo. P. Reintjes Co 


140 Fibergilas Bibliography—-This is the 
new, 88-pp third edition of a volume 
of annotated references to selected arti- 
cles on Fiberglas products which have ap- 
peared in the nation’s press. Uses of Fiber- 
glas products documented in the book 
include such applications as refrigerating 
equipment, water heaters, forced warm 
air furnaces, reinforced paper, reinforced 
hose, wire and cable. insulated shipping 
containers and storage batteries. Includes 
indexes of publications cited, authors and 
applications and uses. Bibliography is 
available without charge to power engi- 
neers, engineering students. Owens-Corning 
Fiberglas Corp 


(Continued on page 126) 
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Now, with this new Versene* water hardness testing kit 
you can determine the hardness of your own boiler, process 
or tap water as easy as ABC— in less than 2 minutes. Any- 
one who can tell red from blue can make this scienti 
versenate test and be accurate within one grain of hard- 
ness per gallon. 
Handy, sturdy, pocket-size plastic kit contains 3 vials of 
chemicals and one combination measuring a mixing 
vial. More than 50 separate tests can be made, di ing 
on water hardness. Complete instructions. Refills available. 
Order The New Versene* Water Hardness Testing Kit to- 
day. $5.00 Postpaid. Send Checks or M.O. No C.O.D.’s. 
Money Back Guarantee. Write Dept. H 
We also manufacture and cupoly Inhibited Indicator and Di Sodium 
Versenate (the di sodium of ethylene diamine tetra-acetic acid). 

ese are the reagents used in the (s bach) 
Method for the determination of Water Hardness. 

Di Sodium Versenate 
50 g. $2.00 100 g. $3.00 500 g. $10.00 

100 ce $1.00 250 ce $2.00 500 cc $3.00 1000 cc $5.00 


BERSWORTH CHEMICAL COMPANY 
FRAMINGHAM, MASSACHUSETTS 


*Trade Mark 


ERNST WATER COLUMNS 


& LIQUID LEVEL GAGES 


Tubular Glasses 
Try Cocks, Etc. 


Sieat Water Column & Gage Co. 


LIVINGSTON, N 


Be Well Informed About 
ATOMICS 


ATOMICS published bi-monthly for 
engineers. timely articles 
in each issue are in 
nature, written for the aver 
A. W. Kramer, the editor ATO 
has been a pioneer in interpretin 
translating the complete, highly tec’ nical 
material from the = 


mn under: 

is the first regularly published 
journal of its kind. issues sparkle with 
engineeri data, news of atomic power, 
orficles of timely interest to those con- 
cerned with industrial process r 
practical material for men intorested in 
the technical and engineering aspects of 
nuclear reactions. 


Dearborn St. - Chicago 3, Ill. 


ATOMICS - 110 S. 


Babbitt 


s USta — 


OCKET Rim 


werk C Curde 


INSTALLED, AND OPERATING, 
iN ONLY A FEW MINUTES 


positive efficient 
© Prevents id waste, provid 


efficient control, and 

of 10 ADJUSTABLE sizes oll valve week, 
with rising of non-rising stems, from 
inches in diameter. 


i 


Distributors in cH 
Catalog Folder PE-2 and 
distribytor. 


2° 


} BABBITT STEAM SPECIALTY | 


1 Babbitt 
MASSACHUSE) 


HOW MUCH DO 
POWER THROBS COST YOU ? 


In production loss? 
In wear and tear of machinery? 
In maintenance? 


BIG SAVINGS result from remedying the 
common source — poor couplings. 


LOVEJOY 


TYPE 
Flexible 
all smoothness. 
Most eff misalignment, 
vibration, surge, back-iash by sim con- 
struction: resilient, free-ficating loa 
suspended between strong metal jaws. Cush- 
ions for every duty 1 to 2 h.p. NO 
SHUT-DOWNS FOR CHANGING. No lubri- 
cation. 


Get the complete Lovejoy Catalog, 
and see for yourself! 


Quick ou tah Selector Charts 
t 


lead you ae to the couplings 
you Write, wire or 


LOVEJOY FLEXIBLE COUPLING CO. 


5084 W. LAKE ST, CHICAGO 44, ILL. 
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| Also Mfrs. of Lovejoy Variable Speed Transmissions and Lovejoy Untvorsal icints. 
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NT! SAFER! 
New VERSENE® test kit 
determines total water hardness VAL 
in less than TWO MINUTES | AT LOWEST (0 ‘ 
| 
« A 
a 
«(Here's easy, convenient, instant control of 
«overhead, ovt-of-reach valves—right from the 
> floor! No expensive opperetus! No switches! 
Noth: te breck down when most needed! 
BABBITT Adjustable Sprocket Rim with Chain 
wide. with only four simple parts, gives you 
q 
| 
or Every Application | 
Split-Gland Water Gages | 
Mica Shields ond Gaskets 
Gage Glass illuminators 
Sight Flow Indicators 
Safety Plastic Guords 
Sight Glass and Discs 
Flat Glass Inserts ~ | 
Fig. 83 : 
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When boilers wore bustles, Egbert 
— the maintenance man — was a 
busy fellow. Tubes never seemed to 
“come clean” no matter how hard 
he tried. Scale builds up more slowly 
in modern boilers. But it can be a 
bigger, more costly headache. That's 
why thousands of modern boiler 
plants around the world use power- 
ful, fast-acting Wilson Tube 
Cleaners. 

Egbert’s eyes would shine if he 
could see how quickly and thor- 
oughly Wilson Tube Cleaners re- 
move scale and other deposits from 
boiler tubes. There is an easy-to- 
handle Wilson Tube Cleaner for 
every kind of scale — hard or soft, 
thick or thin, variable in depth. A 
large variety of cutter heads and ac- 
cessories make it simple to clean 
straight or curved tubes. Wilson 
Tube Cleaners — driven by air, 
steam, water or electricity —do a 
“custom” job, save down-time, are 
more economical. 

For fast, easy rolling... 

WILSON-DUDGEON TUBE EXPANDERS 


Use them to re-roll old tubes or in- 

| new ones. Precision manu- 
factured Wilson-Dudgeon Tube Ex- 
panders insure solid seating, easy 
rolling. All sizes, in faring and non- 
flaring types, available. 

WRITE FOR BULLETIN 47-A 
on Tube Cleaners and Bulletin 380 on Tube Expenders. 


THOMAS C. WILSOM, INC., 21-11 44th AVENUE, LONG ISLAND CITY!, N.Y. 


WILSON TUBE CLEANERS 
WILSON-DUDGEON TUBE EXPANDERS 
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Graduate 
ENGINEERS 


GOOD 
OPPORTUNITIES 


for 
INSTRUMENTATION ENGINEERS: 


Five or more years of progressively 
difficult experience in Instrument Re- 
search Development or Design. Must 
have broad and thorough knowledge 
af instrument theory and application 
Should have some knowledge of 
Chemical Equipment and its opera 
tien. Must be graduate 


POWER ENGINEERS: Must have 
five to fifteen years experience in 
some of the following: operating, 
testing and maintaining power plant 
equipment, supervising power plant 
operations, making cost and evalua 
tion stuilies, heat balance work, 
ower cost accounting, design and 
ed of power plants, and the selec 
tion and installation of power equip 
ment. Must be graduate 


Aik CONDITIONING ENGINEERS: 
At least 7 years’ experience in selec 
tien and operation of heating, air 
conditioning, ventilating and refrig 
eration equipment. Well versed in 
the theory of thermodynamics, fluid 
flow and heat transfer. Fer consult 
ing evaluation, and economic oper 
ation servicers. Must be graduate 


BLECTRICAL ENGINEE Must 
have eight to twelve veare’ broad 
and thorough experience in ele 
trieal design and operating problems 
of industrial plants with thorough 
kaewledge of «lection, installation 
operation and mainte 
natice of electrical equipment. Must 
he graduate 


MAINTENANCE ENGINEERS: five 
te Years 
Work, estab! manpower and 
meterial requirements, scheduling 
and centrolling work Must be 
thoroughly familiar with Machine 
and Hand Tools used in Plant 
Maintenance Work Must have 
supervieed persons doing mainte 
nance work. Must be graduate. For 
cémeultation work 


planning maintenance 
shing 


(ive experience, education age 
relerences personal history salary 
received and salary expected. Please 
be complete and specity 
All will be dered 


promptly ond kept confidential 


E. I. du Pont de Nemours & Co. 


(Ine) 
Engineering Department Personne! 
Wilmington 98 Delaware 
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141 Pneumatic Sewage 
trated Bulletin 8-50 describes a 
pheumatic or compressed air ejector de- 
veloped to overcome and eliminate clean- 
ing of screens and pumps, and discusses 
the ejector’s advantages in terms of effi- 
clency economy and better sanitation 
Operating principle is explained and 
lustrated by piping diagrams showing snap 
action alr vaive. electrode controls and 
float switch. Capacities, dimensions in- 
cluded. The Blackburn-Smith Mfg. Co., 
Inc. Condenser Service and Engineering 
Co., Ine. 


142 Fundamentals of Hydraulics- 
Technical Bulletin B-4 is a newly 
revised 44-pp guidebook covering ¢s- 
sential information on hydraulic sys- 
tems maintenance trouble-shooting 
and selection of proper fluids. Besides 
offering well-organized reference data 
to engineering personnel, this book is 
suggested as a training manual for 
maintenance supervisors, operators and 
apprentices. It features specially re- 
pared phantom and cutaway drawings 
illustrating functions of basic types of 
valves, pumps, hydraulic motors, torque 
converters. A unique system of cap- 
tioning shows the function of each 
component part. Please give your title 
when requesting this book. extra copies 
are available for your staf if you ask 
for them. Sun Oil Co 


Tube Rolling ControlA precision 
143 method of uniformly expanding con- 
denser and heat transfer tubes is pre- 
sented in this 8-pp bulletin. Describes and 


the control unit and three 
dr’ rs, giving operating instruc- 
i» ch. Crane Packing Co 


144 Boiler Seam Saver Described in this 
circular is a refractory tile attacha- 
ble in sets by bolts and hangers to the 
seams of riveted HRT boilers to insulate 
the lapped edges from fire-cracking and 
oxidation. Uliustrations show how protector 
is used, text stresges its efficiency and 
safety advantages. Sizes, directions for use 
in special conditions included. National 
Boller Protector Co 


Small Cooling Towers—lIllustrated 
145 Bulletin 44. 4 pp. announces a line 
of atmospheric spray cooling towers for 
small water cooled air conditioning and 
refrigeration condensing units. Engineering 
data included covers tower specifications, 
tables of dimensions and weights, selection 
tables, and tables showing pressure drops 
of water in — of various diameters 
and pressure losses due to pipe fittings 
Binks Mfg. Co 


Continuous Centrifuge This spe 
146 bulletin describes a centrifuge for 
the fast, continuous and economical sepa- 
ration of liquids from solids, and of im- 
miscible solutions. Covers both screen and 
solid bowl type units, providing illustra- 
tions, specifications and dimensions. Also 
ives data on a continuous demulsifier 
Centrifuge Mechanical Equipment, Inc., 
Condenser Service and Engineering Co., 
Inc 


Little Vacuum Cleaner-—-Con- 
147 Ss struction and operating details on 
& small portable vacuum cleaner tncorpo- 
rating heavy-duty features of the larger 
industrial machines are provided in tilhus- 
trated Bulletin A-814. 4 pp. The cleaner 
is a 1'y hp machine which operates a 35-ft 
cleaning hose, and is made with a dust 
container big enough for continuous serv- 
lee, dust separator fitted with four in- 
verted type filter bags, a quick-acting lever 
release on the container. Air Appliance 
Div, United States Hoffman Machinery 
Corp 


Need An Extra Hand’ -Bulletin 600, 
148 2 pp. introduces a magnetic holder 
for use with test meters, trouble lights and 
the like. Photos show how this handy 
gadget holds light in place while worker 
has both hands free for the job, gives 
specifications, prices, Enco Mfg. Co 


Servicers for Your Plant-—Bulletin 
149 1.19.87 is a 16-pp tlustrated booklet 
covering company's five divisions and their 
scope; chemical, petroleum, natural gas, 
power and equipmen Tells firm's work 
in the fields of design, engineering. con- 
struction, process coordination and equip- 
ment manufacturing and includes photos 
of typical projects, plants and equipment 
installations FP. Pritchard & Co. 
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CLASSIFIED | ADVERTISING 


HELP WANTED 


WANTED Mechanical meer with ex- 
in design a 
rge steam power plants tate 
alent training. experience, and salary de- 
sired. Reply to Chief sy. Engineer, 
Power Company, Box 2178, 
Chariotte, N. C 


WANTED — Mechanical Draftsman with 
piping layout experience in connection 
with large power plants. State age, ex- 
perience, and _ salary 
Chief Design Engineer, Duke Power - 
pany, P.O. Box 2178, Charlotte, N. C. 


STEAM PLANT SUPERINTENDENT 
Private electric utility building its first 
steam plant. Need a echanical Engineer 
with steam plant operating experience to 
act as resident engineer during construc- 
tion, and then take charge of the operation 
of 60,000 KW plant. In reply furnish details 
on experience and qualifications, age, sal 
required, etc. Personne! Office. California 
Electric Power Company, P.O. Box 512, 
Riverside, California 


RURAL COOPERATIVE POWER ASSOCI- 
ATION, ELK RIVER, MINNESOTA. Taking 
applications for all classes of power plant 
operators. Mail Attention J. M. Cox, Su- 
perintendent 


SALESMEN AND AGENCIES 


SALESMEN WANTED 


Protected territories open for men sell- 
ing to Boiler Plants. Well rated, old 
established company has high profit 
lan for right men. Write, The Warren 

fining Co., 750 Prospect Ave., 
land 13, Ohio 


Cleve- 


FOR MEN LOOKING FOR A 
SALES FUTURE 


Opportunities open for sales representa- 
tives with a large national manufacturer 
of power plant feedwater treatment and 
allied chemical lines for industrial plants 
Established territories open. Mechanical or 
Chemical Engineering degree from ac- 
credited college or university required. 
Under 35 years of age, three years’ experi- 
ence in sales, engineering, production or 
related fleids. Write fully, giving business 
history and salary requirements. All re- 
plies confidential. Box 1647, Power i- 
neering, 110 8. Dearborn St., Chicago 3, Ml. 


EQUIPMENT FOR 


IMMEDIATE DELIVERY 


4000 K.W 


G-E TURBO GENERATORS 


BIG SAVINGS IN COST: Two Sets— 
one includes turbine, generator, exciter, air 
cooler, electric tachometer, sole plares, air 
shields, coupling and guard, necessa.y bolts, 
piping, regulators, steam and oi! pressure 
gauges 

INSPECTION INVITED 

Phone, Wire or Write 
FOSTER-HAMILTON, INC., Dept. C 

256 McCOLLOUGH STREET 

Cincinnati 26, Ohio Phone: East 8288 
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FLANGED BOMNET 
PRESSURE SEALED BONNET 


WELDED BONWET 


& 


There’s a 


Chapman Valve 


for every pressure or temperature range 


No matter what the power plant specification — what 

the pressure and temperature range — you'll find a Chapman 
valve to meet it. Every one is manufactured to full A. S. A. 
standards for port diameters and wall thicknesses — all 
have straight-through ports. Available in flanged, welded 

or pressure sealed body and bonnet connections. 


THE CHAPMAN VALVE MANUFACTURING COMPANY 


INDIAN ORCHARD, MASSACHUSETTS 
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Whatever your operating conditions, and whatever the age or size of your 
steam engines, there is a Texaco steam cylinder oil designed to assure you 
effective lubrication and lower maintenance costs. 

To get best performance from your steam engines, use the oils recom- 
mended by your Texaco Lubrication Engineer. These oils will atomize com- 
pletely; coat cylinder walls and pistons with a tough, adhesive lubricating 
film that withstands wear, wash-off, and highest temperatures. Rings stay 

steam-tight . .. valves function properly .. upkeep costs come down. 

If steam is used for processing, there are Texaco steam cylinder oils especially 
designed to separate rapidly from exhaust or condensate. 

For greater all-’round steam engine performance call the nearest of the more than 
2,000 Texaco Wholesale Distributing Plants in the 48 States, or write The Texas 
Company, 135 East 42nd Street, New York 17, N. Y. 


TEXACO Steam Cylinder Oils 


TUNE IN . . TEXACO presents MILTON vente on television Twesdsy sight. WETROPOLITAN OPERA radio broadcasts every Seturdey afternoon 
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